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Two clearcut types of circulatory failure have emerged from the 
experimental and clinical studies of the cardiovascular system. The 
first, congestive heart failure, is the result of the inability of the heart 
to pump blood because of mechanical defects or disease of the heart 
muscle. It is characterized clinically by dyspnea, edema, prolonged 
circulation time, increased venous pressure and an increase in blood 
volume. Congestion may be present in the pulmonary circuit and 
absent in the systemic circulation. The second type, circulatory col- 
lapse, or shock, is the result of a diminished venous return to the heart. 
It is characterized clinically by the signs of a marked decrease in cardiac 
output and tissue anoxia, namely, pallor, cold extremities, sweating, 
weak pulse, low arterial blood pressure, narrowing of the field of con- 
sciousness and a normal or decreased venous pressure. The clinical 
pictures of congestive failure and of shock are so different that in most 
cases the appearance of the patient indicates which physiologic mech- 
anism is operative in producing the circulatory failure. When con- 
gestion dominates the picture, the heart is usually at fault. When 
the signs are predominantly those of a striking diminution in cardiac 
output, the peripheral circulation is usually at fault. 

It has been recognized, however, that the signs of a marked decrease 
in cardiac output may occur in heart disease and that under such cir- 
cumstances the clinical picture may be similar to that of shock or the 
clinical signs both of shock and of congestive failure may be present. 
The clinical picture described as characteristic of shock is seen fre- 
quently in patients with acute myocardial infarction, although it may 
occur in the terminal stage of any form of heart disease. It is impor- 
tant to know whether the ischemic state of the peripheral circulation is 
caused by failure of the peripheral circulation or whether the entire 
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clinical picture is produced by heart failure. Fishberg, Hitzig and 
King? studied cases of acute myocardial infarction with the clinical 
syndrome of shock. Patients with acute myocardial infarction without 
a previous history of congestive failure usually had a normal or low 
venous pressure and a normal or low normal plasma volume. Patients 
with a history of congestive failure before the onset of the clinical pic- 
ture of shock had an increased venous pressure and an increased 
plasma volume. The circulation time was only slightly prolonged when 
the clinical picture of the myocardial infarction was dominated by the 
phenomena of shock. These authors concluded that the clinical picture 
of shock in myocardial infarction was the result of a diminished venous 
return to the heart because of peripheral pooling of blood. Fishberg ° 
has modified his views, and in his latest publication on the subject he 
stated that the clinical picture of shock in myocardial infarction is the 
result of a marked decrease in cardiac output from acute myocardial 
failure. 

Harrison * grouped under the term “cardiac collapse” those patients 
presenting a clinical picture of weakness, faintness, diminished mental 
acuity, pallor, cold moist skin, feeble thready rapid pulse and diminution 
in blood pressure, particularly pulse pressure, occurring as a result of 
failure of the heart. He pointed out that this clinical picture may occur 
in sudden and pronounced mechanical hindrance to the heart from 
cardiac tamponade, in extreme tachycardia due to an ectopic rhythm and 
in sudden severe injury to the myocardium. He stated that, in contrast 
to the picture in peripheral circulatory failure, dyspnea, orthopnea and 
rales in the lungs may be present and sometimes the veins of the neck are 
distended. 

This report is based on the study of patients with known heart 
diseases who have shown the peripheral signs and symptoms of a marked 
decrease in cardiac output. They may be divided into two groups: (1) 
those with high venous pressure and the signs and symptoms usually 
attributed to shock, namely, pallor, cold extremities, sweating, low pulse 
pressure and narrowing of the field of consciousness and (2) those with 
normal venous pressure and the clinical signs and symptoms of shock. 

The purpose of this study is to evaluate (1) the role of the heart 
and (2) the role of the peripheral vascular system and of the blood 
volume in producing the clinical picture of shock which is seen in certain 
patients with congestive failure of the heart and in some patients with 
acute myocardial infarction. 


1. Fishberg, A. M.; Hitzig, W. M., and King, F. H.: Circulatory Dynamics 
in Myocardial Infarction, Arch. Int. Med. 54:997-1019 (Dec.) 1934. 

2. Fishberg, A. M.: Heart Failure, ed. 2, Philadelphia, Lea & Febiger, 1940 

3. Harrison, T. R.: Failure of the Circulation, Baltimore, Williams & Wil- 
kins Company, 1939, p. 41. 
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METHOD 

The arterial pressure was measured with a mercury manometer. The auscul 
tatory method was used whenever possible. If no sounds were audible, the systolic 
pressure was determined by palpation. The heart rate was recorded by auscul- 
tation over the precordium or by counting the femoral pulse. The venous pres 
sure was measured by the method of Moritz and von Tabora.4 The arm to 
tongue circulation time was measured by the injection of decholin (sodium 
dehydrocholate).6 The plasma volume was measured by the method of Gibson 
and Evans. The value for the plasma volume of a normal subject of a given 
height was obtained from the data of Gibson and Evans.* For determining the 
hematocrit reading a 1.6 per cent solution of potassium oxalate was used. The serum 
protein was calculated from the specific gravity of the serum by the method of 
Kagan.* 


OBSERVATIONS 


Patients with Definitely Increased Venous Pressure and the 
Peripheral Signs of a Decreased Cardiac Output.—This combination 
is frequently seen in the last few days of life in patients with cardiac 
disease who are dying of chronic congestive failure. The patient becomes 
less easily aroused and finally sinks into coma. He is usually dyspneic 
and orthopneic while conscious, but as the stupor becomes deeper, the 
difficulty in breathing becomes less noticeable. Cheyne-Stokes respi- 
ration is common. The face is pale and covered with cold sweat from 
time to time. The extremities are cold and cyanotic. The radial pulse 
is palpated with difficulty, if at all. The pulse pressure is low, but the 
diastolic pressure may be normal or elevated. It may not be possible 
to determine the arterial pressure by auscultation, although it can be 
measured by palpation in the antecubital space. At this time the carotid 
and femoral pulsations are usually palpable without difficulty. The 
veins of the neck are distended, but the veins of the extremities are 
constricted and frequently barely visible. 

Studies on 4 of these patients showed that the venous pressure in 
the external jugular or femoral vein was markedly elevated and the 





4. Moritz, F., and von Tabora, D.: Ueber eine Methode beim Menschen den 
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Med. 98:475-505, 1910. 
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Blue” and the Spectrophotometer, J. Clin. Investigation 16:301-316 (May) 1937. 
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plasma volume was larger than normal. The venous pressure ranged 
from 22 to 41 cm. of water. In spite of the high venous pressure and 
large plasma volume, the veins of the’ extremities were frequently barely 
visible, and it was difficult or impossible to bleed these subjects from 
the antecubital veins. The venous outflow from the arm is dependent 
on an adequate arterial inflow into the arm, for it is not possible to pull 
blood out of the great veins of the thorax by suction on the collapsible 


arm veins. 

The following case report illustrates the typical clinical picture. The 
other cases did not differ essentially from this one, and as the clinical 
picture is familiar, they are not reported in detail. 


B. G., a 62 year old man, entered the Peter Bent Brigham Hospital on June 
18, 1940, complaining of dyspnea and edema. He had had hypertension and 
repeated attacks of congestive failure for the preceding five years. 

Physical Examination: The patient was cyanotic, dyspneic and edematous 
The temperature was 97 F. (rectal); the pulse rate was 62 and the respiratory 
rate 22 per minute. The veins of the neck were distended. 

There were moist rales over both lungs posteriorly. The heart was markedly 
enlarged. Auricular fibrillation was present. The liver was enlarged and there 
was ascites. The arterial pressure was 235 systolic and 135 diastolic. 

Course: The patient did not improve, and on June 20 it was noted that he 
was cyanotic, weak and dyspneic. The administration of oxygen and the removal 
of 500 cc. of blood caused no change in his condition. In the afternoon of that 
day he became comatose, and the respiratory rate was rapid. The jugular veins 
were distended. The extremities were cold and cyanotic, and the veins were 
collapsed. The radial pulse was weak and small. The arterial pressure could 
not be obtained by auscultation. It was 196 mm. of mercury by palpation. The 
venous pressure was 22 cm. of water. The total serum protein concentration 
was 7.3 Gm. per hundred cubic centimeters, and the hematocrit reading was 48.2. 
The plasma volume was 3,420 cc., the normal plasma volume for the patient's 
height being 2,300 cc. Removal of blood from the antecubital vein was unsuc- 
cessful because of the slow flow. Seven hundred cubic centimeters of blood was 
removed from the femoral vein. After venesection the patient’s general condition 
remained the same except for less distention of the veins of the neck. The 
venous pressure fell to 15 cm. of water. The arterial pressure was 160 by palpa- 
tion. He died three hours later. 

Autopsy (Limited to the Thorax): The postmortem observations included 
cardiac hypertrophy and dilatation, myocardial fibrosis, arteriosclerosis, passive 
congestion of the lungs, bronchopneumonia and pulmonary edema. 


Patients with a Normal or Questionably Elevated Venous Pressure 
and the Peripheral Signs of a Decreased Cardiac Output.—Six patients 
with acute myocardial infarction and symptoms suggestive of shock were 
studied. One patient recovered and 5 died. Autopsy was performed 
in 3 cases. In the 2 cases in which autopsy was not done the diagnosis 
was confirmed by changes in the electrocardiogram characteristic of acute 
myocardial infarction. All these patients had had angina pectoris before 
the acute episode that brought them to the hospital. They had had 
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dyspnea but no other symptoms or signs of congestive failure. They 
showed pallor, cold extremities, sweating, narrow pulse pressure and 
small, constricted veins. They were dyspneic and orthopneic when con- 
scious and usually complained of precordial pain. As the condition 
progressed, they became stuporous and the respiratory difficulty was less 
obvious. The heart rate was rapid unless heart block was present. The 
rectal temperature was either normal or elevated. 

Examination of the lungs consistently showed moist rales at the 
bases. In some cases there were rales over the entire chest. Roentgen- 
ograms of the lungs always showed pulmonary congestion and edema, 
and, as a rule, the roentgenologic evidence was more striking than one 
would have predicted from the physical examination. In addition to the 
usual hilar congestion, consolidation of one or more lobes, suggesting 
lobar pneumonia, was not uncommon. Examination of the lungs at 
autopsy showed only intense congestion and edema. 

The radial pulse was weak or absent, but the brachial, carotid and 
femoral pulses were usually palpable. The arterial pressure was fre- 
quently difficult to obtain by the auscultatory method because of the 
narrow pulse pressure. The diastolic pressure was fairly well maintained. 
The heart sounds were weak and distant. The peripheral blood flow in 
these patients was slow, as indicated by the coldness of the extremities. 
The veins of the extremities appeared constricted. Venous pressure 
readings in the arm were unsatisfactory because of the venous constric- 
tion and the slow arterial inflow. The arterial inflow to the arm was so 
slow that attempts at phlebotomy, with the use of the antecubital veins, 
were unsuccessful. The pressure in the femoral or the external jugular 
vein ranged from 8 to 13 cm. of water. 

The plasma volume, the hematocrit reading and the serum protein 
concentration were determined in each case. In 5 cases the plasma 
volume was slightly smaller than the predicted volume based on the 
patient’s height. In 1 case this was normal. In all but 1 of the 6 
cases the hematocrit reading and the serum protein concentration indi- 
cated some degree of hemoconcentration at the time that the circulation 
appeared most inadequate. The arm to tongue circulation time was 
measured in 3 cases, in 1 of which the patient recovered. The circulation 
times were twenty-four, twenty-four and forty-eight seconds, respec- 
tively. The circulation time was not measured in the other 3 cases 
because the patients could not cooperate well enough to indicate the 
end point satisfactorily. 

In 2 subjects venesection of the femoral vein was performed, 625 
and 500 cc. of blood, respectively, being removed. This procedure 
caused neither clinical improvement nor a change for the worse. One 
patient was placed in the Trendelenburg position, without any improve- 
ment in clinical condition or arterial pressure. 














374 ARCHIVES OF INTERNAL MEDICINE 


In 1 patient with cold extremities and absence of the radial puls 
the temperature of the skin of the fingers was recorded. The right ulna: 
nerve was then infiltrated with procaine hydrochloride. The skin of the 
right little finger and the right ring finger became 2 C. warmer than that 
of the other fingers (fig. 1). This indicated that the vasomotor center 
controlling arteriolar tone was still functioning. 

The following 6 case reports illustrate the clinical picture. 


Case 1—J. K., a white man aged 49, was admitted to the Peter Bent Brig 
ham Hospital on Sept. 18, 1940, complaining of severe pain in the chest of thirty 
hours’ duration. He gave a characteristic history of angina pectoris of two 
years’ duration. He had had no symptoms of congestive failure. In September 
1939 his arterial pressure was 140 systolic and 90 diastolic. 

Physical Examination: The man was dyspneic, slightly cyanotic and agitated 
The temperature was 98.8 F. (oral); the pulse rate was 40 and the respirator) 
rate 35 per minute. The extremities were cool and moist. The body was covered 
with perspiration. The arterial pressure was 110 systolic and 90 diastolic. The 





Teme er 
c PROCAINE INJECTED PROCAINE INJECTED Room TEMP 
ULNAR NERVE ULNAR NERVE 244 
RIGHT ARM RIGHT ARM 
| 
20F 








RIGHT LITTLE FINGER 


27F ° ° 
RIGHT THUMB | 
"= 


— 4. 


4 —- 4. 4 4 
MINUTES 10 20 30 40 so 60 70 60 














Fig. 1 (case 1).—Record of the cutaneous temperature of the right little 
finger and the right thumb after injection of procaine hydrochloride into the 
right ulnar nerve. 


heart was not enlarged. There was a gallop rhythm, but no murmurs were 
audible. The lungs showed a few moist rales at both bases. The liver was 
not palpable. There was no peripheral edema. A roentgenogram of the chest 
showed a marked increase in the density of the upper lobe of the right lung and 
a moderate increase in the density of the middle and lower lobes on the sam« 
side. There was slight mottling at the base of the left lung (fig. 2A). The 
leukocyte count was 19,800. An electrocardiogram showed complete heart block 
and right bundle branch block. 

Course: The patient was given a mixture of hydrochlorides of opium alkaloids 
(pantopon) subcutaneously and oxygen. On the day after admission Cheyne- 
Stokes respirations developed. During apnea he was unconscious; when hyperp 
neic he was restless and complained of pain over his heart. His lips wer« 
cyanotic. The face was pale, and there were beads of perspiration over the 
forehead. The veins of the neck were not distended. There were scattered rales 
over both lungs but no change in the breath sounds. A loud friction rub was audibl 
over the precordium. The extremities and face were cold, and the body itseli 
was cooler than normal. The skin of the trunk and extremities was extremel) 
pale except for the hands, which had a cyanotic tint. The radial pulse was 
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palpated with difficulty, although the femoral and carotid pulsations were of good 
volume. The heart rate was 44; the temperature was 104 F. (rectal). The 
arterial pressure was 96 systolic and 80 diastolic. The pressure in the femoral 
vein was 9.5 cm. of water. The total serum protein concentration was 8.1 Gm. per 
hundred cubic centimeters. The plasma volume was 2,260 cc., the normal volume 
for the patient’s height being 2,500 cc. The hematocrit reading was 53.1. 

During the evening of the patient’s second day in the hospital his condition 
was essentially unchanged. The radial pulse was not palpable. The arterial 
pressure was 98 systolic and 72 diastolic. The temperature was 105 F. (rectal) ; 
the venous pressure was 11 cm. of water. A roentgenogram of the chest showed 
a further increase in the density of the middle and lower lobes of the right lung 
(fig. 2B). The right ulnar nerve at the region of the elbow was blocked with 
procaine hydrochloride. In the ulnar side of the hand and in the fourth and fifth 
fingers there was an increase in cutaneous temperature of 2 C. -(fig. 1). Six 
hundred and twenty-five cubic centimeters of blood was removed from the femoral 
vein. The arterial pressure after venesection was 85 systolic and 65 diastolic 














Fig. 2 (case 1).—Roentgenographic appearance of the chest. 4, Sept. 18, 1940. 
B, September 19. 

The venous pressure was 7.5 cm. of water. The radial pulse became palpable, 
but the patient’s general condition remained unchanged. He died on September 
20, seven hours after venesection. 

Autopsy: The heart weighed 500 Gm. The coronary arteries were markedly 
sclerosed. There was a myocardial infarct involving the apex of the left ventricle 
and the interventricular septum. The shadows in the lungs, demonstrated roent- 
genologically, were caused entirely by congestion and edema. There were no areas 
of pulmonary infarction or bronchopneumonia. 


Case 2.—L. W., a white man aged 57, was admitted to the hospital on Feb 
11, 1941, complaining of marked dyspnea of seven days’ duration. He had been 
well until four weeks before admission, when he had a substernal sensation of 
choking which radiated to his back. This occurred on exertion and was relieved 
in a few minutes by rest. Three weeks prior to admission he was awakened from 
his sleep by a severe pain beneath the lower portion of the sternum, which was 
issociated with vomiting. The pain lasted several hours. After this episode the 
patient had dyspnea and substernal pain on slight exertion. One week before 
admission he noted increasing dyspnea and experienced severe orthopnea at night. 
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Physical Examination: The patient was stuporous and markedly orthopnei 
The temperature was 102 F. (rectal); the heart rate was 152, and the respiratory 
rate was 40 per minute. He was perspiring profusely. The skin of the face 
and body was extremely pale. The lips and nail beds were cyanotic. The skin 
of the hands had a purplish tint. The radial pulse was not palpable, and the 
arterial pressure could not be obtained. The femoral pulse could be felt but 
was weak. The veins of the neck were not distended. The heart was slightly 
enlarged to percussion. The heart sounds were barely audible. There was no 
murmur or friction rub, and the rhythm was regular. The liver could not be 
felt. There was slight edema of the lower portion of the legs. The leukocyte 
count on admission was 20,000. An electrocardiogram showed changes charac- 
teristic of an acute anterior myocardial infarction. A roentgenogram of the 
lungs, taken shortly after admission to the hospital, revealed marked diffuse mot- 
tling, located ‘chiefly about the hili (fig. 3A). The base of the right lung was 
obscured. The piasma volume determined one hour after admission was 2,700 








Fig. 3 (case 2).—Roentgenographic appearance of the chest. A, Feb. 11, 1941. 
B, February 13. 


cc., the normal volume for a person of the patient’s height being 3,000 cc. The 
hematocrit reading was 45.6, and the serum protein concentration was 7.5 Gm. 
per hundred cubic centimeters. The pressure in the femoral vein was 11 cm. of 
water. The circulation time was twenty-four seconds. 

Course: The patient was given morphine sulfate subcutaneously, strophanthin 
intravenously and oxygen. He improved slightly. His dyspnea became less 
severe. His arterial pressure three hours after admission was 95 mm. of mercury 
by palpation and six hours after admission was 102 systolic and 90 diastolic. 
The heart rate at that time was 128 per minute. A repeat roentgenogram of 
the lungs made six hours after admission showed diminution of the edema in the 
left lung but almost complete consolidation of the middle and lower lobes of the 
right lung. On the day following admission he appeared fairly comfortable, 
although slightly orthopneic. The arterial pressure was 90 systolic and 70 dias 
tolic. The heart rate was 80; the hematocrit reading was 37.6, and the total 
serum protein concentration was 6.7 Gm. per hundred cubic centimeters. On the 
third day in the hospital the dyspnea was increased. His heart rate rose to 150 
and the temperature rose to 101 F. (rectal). The arterial pressure remained 90 
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systolic and 70 diastolic. A roentgenogram of the chest showed partial clearing 
of the lungs (fig. 3B). The hematocrit reading was 36.8, and the serum protein 
concentration was 6.7 Gm. per hundred cubic centimeters. On the evening of his 
third day of hospitalization he died suddenly. 

Autopsy: The heart weighed 800 Gm. Approximately two thirds of the 
anterior portion of the left ventricle was completely infarcted. In the area of 
the infarct there was a large mural thrombus. The interventricular septum 
showed a few small areas of infarction. There was marked atherosclerosis of 
the coronary arteries, but no thrombus was found. The lungs showed pulmonary 
congestion and edema. There was no bronchopneumonia or pulmonary infarct. 


Case 3.—H. F., a white man aged 65, was admitted to the hospital on Feb. 2, 
1941, at 1 p. m., complaining of pain in the chest and difficulty in breathing of 
twenty-four hours’ duration. Four months before entry intermittent claudication 
had developed. Three weeks later he began to have attacks of nonradiating 
precordial pain, which were brought on by exertion and relieved by rest. Two 
weeks before entry he became dyspneic after climbing one to two flights of stairs. 
At this time he began to sleep on three pillows. The night before entry persis- 
tent substernal pain, dyspnea, insomnia and restlessness developed, which per- 
sisted until entry to the hospital. 

Physical Examination: The patient was well developed and well nourished. 
He was propped up in bed and appeared acutely ill. The temperature was 101 F. 
(rectal) ; the pulse rate was 120, and the arterial pressure was 70 systolic and 60 
diastolic. The patient was stuporous and confused but could be aroused if ques- 
tioned directly. The respirations were Cheyne-Stokes in type. The face and 
extremities were pale. The hands and feet were warm, and the veins filled nor- 
mally. The forehead was covered with perspiration. There were rales at the 
bases of both lungs. The radial pulse was palpable but of poor quality. The 
femoral pulsations were weak. The heart was enlarged to the left. The sounds 
were faint and distant. There was a systolic murmur at the apex and the rhythm 
was regular. The liver was not palpable, and there was no edema of the 
extremities. 

Laboratory Examination: The leukocyte count was 17,800. A _ roentgeno- 
gram of the chest showed diffuse, streaky mottling of both lungs. The heart 
was enlarged. An electrocardiogram revealed changes compatible with a fairly 
recent posterior infarct. The blood pressure and pulse rate did not change when 
the patient was placed in the horizontal or moderate Trendelenburg position. 
The pressure in the femoral vein was 7 cm. of water. The circulation time with 
10 cc. of decholin was forty-seven seconds. The plasma volume was 3,170 cc., 
the normal volume for a person of the patient’s height being 3,000 cc. The 
hematocrit reading was 42.8, and the serum protein concentration was 7.3 Gm 
per hundred cubic centimeters. 

Course: At 9:30 p. m. on the day of admission the arterial pressure was 
74 systolic and 60 diastolic; the pulse rate was 120 per minute and the tempera- 
ture 101 F. (oral). The radial pulse was of good quality, and the hands were 
warm. The skin of the face and extremities was pale. The veins of the neck 
were not distended. On February 3 the patient was pale, with a cyanotic tint 
to his skin. The respirations were still irregular. The arterial pressure was 78 
systolic and 64 diastolic and the pulse rate 120. The pressure in the femoral 
vein was 12 cm. of water. The hematocrit reading was 42.4, and the serum 
protein concentration was 7.3 Gm. per hundred cubic centimeters. A roentgeno- 
gram of the chest showed a diffuse increase in the coarse mottling of both lungs, 
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definitely more marked than at the previous examination. An electrocardiogram 
showed intraventricular block. The patient became progressively more dyspnei 
and died on February 4. 

Autopsy: The heart weighed 450 Gm. There was infarction of the apex of 
the left ventricle and of the interventricular septum. The shadows in the lung, 
demonstrated roentgenologically, were produced by congestion and edema. Ther« 
were no areas of bronchopneumonia or of pulmonary infarction. 


Case 4.—S. G., a white man aged 55, entered the hospital Oct. 3, 1940, com- 
plaining of pain of two and a half weeks’ duration. He had had hypertension 
for ten years and had been told that his blood pressure was over 200 systolic 
Left hemiparesis had developed during the past year. He had no symptoms 
referable to his cardiac condition until two and a half weeks prior to admission, 
when a sudden constricting pain developed in the upper part of the chest, which 
radiated to both arms and was associated with dyspnea. The pain lasted one-half 
hour. He had three similar attacks of pain before admission and was complain 
ing of pain at the time he entered the hospital. 

Physical Examination: The patient was slightly dyspneic. The temperatur 
was 101 F. (rectal); the pulse rate was 120 and the respiratory rate 25 pe: 
minute. The arterial pressure was 135 systolic and 105 diastolic. The veins oi 
the neck were not distended. The heart was enlarged, with an apical gallo; 
rhythm and a slight systolic murmur. The rhythm was regular. The lungs 
were clear. The liver was not palpable and there was no edema. Signs of 
left hemiparesis were present. The extremities were warm, and the radial pulse 
was of good quality. The leukocyte count was 17,000. An electrocardiogram 
showed changes characteristic of an acute anterior myocardial infarct. A roent- 
genogram of the chest made on October 4 showed slight clouding of the left 
costophrenic angle and marked cardiac enlargement. 

Course: Shortly after the patient’s admission the arterial pressure rose t 
180 systolic and 140 diastolic and he became less dyspneic. On October 7 he 
again complained of substernal pain. On October 8 he appeared comfortable and 
was able to lie flat without pronounced dyspnea. His hands were warm and the 
radial pulse was of good quality, but the face was pale. A moderate number of 
moist rales were present at the base of the right lung. There was no cyanosis 
or edema. The arterial pressure was 130 systolic and 108 diastolic. The venous 
pressure was 9 cm. of water. The serum protein concentration was 6.4 Gm. per 
hundred cubic centimeters. The hematocrit reading was 44. The plasma volum« 
was 3,000 cc., which is normal for a person of the patient’s height. 

On October 11 the patient complained of severe dyspnea. He was weak but 
attempted to respond to questions. The skin was pale, and the hands and feet 
were cold. The upper extremities were covered with cold perspiration. The 
radial pulse was weak and thready, but the femoral pulse was strong. The 
arterial pressure could not be obtained by auscultation; it was 130 mm. of mer- 
cury by palpation. The heart rate was 120 per minute. There were fine moist 
rales over the lower halves of both lungs. There was no peripheral edema. Th: 
liver was not palpable. The rectal temperature was 100 F. The pressure in th: 
left femoral vein was 8 cm. of water. The serum protein concentration was 
7.2 Gm. per hundred cubic centimeters. The plasma volume was 2,770 cc. The 
hematocrit reading was 46.3. A roentgenogram of the chest showed pulmonary 
congestion and edema, particularly in the middie thirds of the lungs. There was 
evidence of some fluid in the lower portion of both pleural cavities. 
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After several hours the patient became less dyspneic and his extremities 
became warm. The arterial pressure could be obtained by auscultation and was 
120 systolic and 105 diastolic. During the next day he had two similar attacks 
He remained weak and dyspneic but had no further evidence of an inadequate 
peripheral circulation until October 16. At that time he became more dyspneic, 
his extremities became cold and he died suddenly. An autopsy was not performed. 


Case 5.—P. A., a white man aged 50, entered the hospital on Nov. 30, 1940, 
complaining of substernal pain of seven hours’ duration. The patient had had 
angina pectoris for eight years. Two weeks prior to admission he began to 
have frequent nocturnal attacks of substernal pain. Seven hours before admission 
he began to have constant substernal pain, which was associated with vomiting 
and excessive perspiration. 

Physical Examination: The patient was pale, sweating and mildly dyspneic. 
He was drowsy but could be roused to answer questions. The lips were cyanotic. 
The extremities were cold and slightly cyanotic. The radial pulse could not be 
ielt, and the arterial pressure could not be obtained. The femoral pulse was 
palpable but weak. The veins of the neck were slightly distended when the 
patient was in the sitting position, but the veins of his hands were collapsed. The 
heart sounds were distant. No murmur or friction rub was heard, and the rhythm 
was regular. There were numerous large bubbling rales over the lower halves 
t both lungs posteriorly. The liver was not felt. There was no peripheral 
edema. The temperature was 98.8 F. (rectal); the heart rate was 120 and the 
respiratory rate 30 per minute. The leukocyte count was 16,300. An electro- 
cardiogram showed changes characteristic of an acute myocardial infarction. A 
roentgenogram of the chest taken shortly after admission revealed coarse mottling 
about the hili of both lungs, extending into the bases. The plasma volume was 
2,160 cc., the normal volume for a person of the patient’s height being 2,500 cc. 
The hematocrit reading was 58.2, and the serum protein concentration was 7.4 Gm. 
per hundred cubic centimeters. The pressure in the external jugular vein was 
13 cm. of water. 

Course: The patient was given pantopon subcutaneously and oxygen, but he 
failed to improve. He continued to be stuporous, with rapid deep respirations, 
and the radial pulse was not palpable. Four hours after admission, 500 cc. of 
blood was removed from the femoral vein. After this there was no change in 
the patient’s clinical condition. After phlebotomy the venous pressure fell to 
4 cm. of water. Four and a half hours after admission he was given 0.5 mg. 
i strophanthin intravenously. There was no essential change in his condition, 
and he died eight hours after admission. Autopsy was not performed. 


Case 6.—T. Y., a white man aged 74, was admitted to the hospital on Jan. 24, 
1941, complaining of epigastric pain and dyspnea of four hours’ duration. The 
patient had had hypertension for three years, with an arterial pressure of 170 
systolic and 110 diastolic. He gave a characteristic history of angina pectoris of 
ne year’s duration. He had had mild dyspnea on exertion during this period. 
Four hours before admission he experienced a sense of distress and fulness in the 
upper part of the abdomen, accompanied by perspiration and dyspnea. 

Physical Examination: The patient was apprehensive, restless and severely 
lyspneic and was perspiring profusely. The temperature was 101 F. (rectal); the 
pulse rate was 120 and the respiratory rate 35 per minute. The arterial pressure 
was 110 systolic and 80 diastolic. The leukocyte count was 19,200, and the 
electrocardiogram showed changes characteristic of an acute anterior myocardial 
niarction. 
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Course: The patient was given morphine sulfate subcutaneously and oxygen 
Venous tourniquets were applied to the extremities. He responded to therapy 
and the dyspnea improved. Six hours after admission the radial pulse became 
feeble and the arterial pressure, determined by palpation, fell to 70 mm. of 
mercury. The patient was drowsy and moderately dyspneic. He appeared pale 
There was moderate sweating over the forehead, arms and hands. The hands 
were cool. The heart sounds were faint. Many moist rales could still be heard 
over the posterior portion of both lungs. The pulse rate was 88 per minute, 
and the temperature (rectal) was 99.4 F. The venous pressure at that time was 
9 cm. of water in the femoral vein. The circulation time was twenty-four seconds. 
The plasma volume was 2,600 cc., the normal value for a person of the patient's 
height being 3,000 cc. The hematocrit reading was 51.8, and the serum protein 
concentration was 7.5 Gm. per hundred cubic centimeters. A roentgenogram of 
the chest taken at this time showed congestion at the base of the right lung, 
obscuring the costophrenic angle. The heart was slightly enlarged. The patient 
improved gradually. Eight hours after admission his arterial pressure was 88 
systolic and 60 diastolic; eighteen hours after admission it was 94 systolic and 
70 diastolic. The following day the patient was still slightly orthopneic, but his 
arterial pressure had risen to 110 systolic and 70 diastolic. His radial pulse was 
of good quality. The hematocrit reading at that time was 46.1, and the serum 
protein concentration was 6.5 Gm. per hundred cubic centimeters. He continued 
to improve, and the dyspnea and the rales in his lungs disappeared. The plasma 
volume, measured again on January 27, was 2,600 cc., with a hematocrit reading 
of 48.8. The venous pressure at this time was 3 cm. of water in the antecubital 
vein, and the circulation time was nineteen seconds. He was discharged home 
improved. 

COMMENT 

The patients studied showed clinical evidence of a marked decrease 
in cardiac output. The heart sounds were weak and distant, even in 
those patients with normal auriculoventricular conduction. The pulsa- 
tions in arteries the size of the radial and brachial vessels were feeble and 
in some cases absent. The femoral and carotid pulses were palpable but 
of diminished amplitude. The peripheral blood flow was markedly 
diminished, as shown by the coldness and pallor of the skin and by the 
difficulty in obtaining blood from the antecubital veins. The narrow 
pulse pressure in the presence of a fairly normal diastolic pressure sug- 
gested that the cardiac output also was diminished. This was particularly 
significant as evidence of a decrease in cardiac output in cases 1 and 6, in 
which the heart rates were 44 and 88, respectively. The relatively 
normal diastolic pressure indicated that the arteriolar constriction was 
generalized and that the blood flow in the visceral organs was also slow. 

The clinical picture in hemorrhage and traumatic shock resembles in 
many ways the clinical picture described here. In hemorrhage and 
traumatic shock many of the signs and symptoms are known to be 
produced by the marked decrease in cardiac output, resulting from a 
diminished blood volume and a diminished venous return to the heart. 
The question arises as to whether the physiologic basis of the decrease 
in cardiac output in the patients described here is the same as in patients 
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with traumatic shock and hemorrhage. In the patients studied here the 
decrease in cardiac output could be caused by failure of the heart to 
maintain a normal blood flow in the presence of an adequate venous 
return, or it could result from a diminished venous return to the heart 
due to a markedly diminished blood volume or to pooling of blood in 
dilated peripheral veins or capillaries. In the patients with chronic 
congestive failure and an increased venous pressure it is apparent that 
the venous return to the heart is normal. The blood volume is increased, 
and there is no evidence of hemoconcentration. The venous tone must 
be normal, for it is sufficient to maintain the venous pressure at a high 
level. The clinical picture described must therefore be due to inability 
of the heart to maintain an adequate cardiac output in spite of an elevated 
venous pressure. 

In the patients with acute myocardial infarction and an inadequate 
peripheral circulation, the systemic venous pressure was either normal or 
only questionably elevated. All the patients studied showed evidence of 
pulmonary congestion and edema in the roentgenogram. This was con- 
firmed at autopsy in 3 cases. It appears likely that this is the result 
of failure of the left ventricle of the heart, with a resultant imbalance 
between the right and the left ventricle and an increase in pulmonary 
venous pressure. In myocardial infarction the area of necrosis involves 
predominantly the musculature of the left ventricle and usually leaves 
the musculature of the right ventricle relatively intact.* It is known that 
other lesions of the heart which place a strain on the left ventricle are 
frequently associated with the sudden development of pulmonary con- 
gestion and edema ® and that the systemic venous pressure under such 
circumstances may be normal. It is unlikely that these pulmonary 
changes are the result of the diminution of blood flow, since the pul- 
monary congestion and edema may precede the development of the shock 
picture or may occur in the presence of relatively normal peripheral 
circulation. If it is true that the pulmonary changes are the result of 
increased pulmonary venous pressure, then the venous return to the left 
side of the heart must be adequate and the clinical picture of an inade- 
quate peripheral blood flow must result from the failure of the left 
ventricle to maintain an adequate cardiac output. Further evidence 
that peripheral pooling of blood and an inadequate venous return were 
not producing the clinical picture was obtained by venesection in 2 cases. 
The removal of 500 and 625 cc. of blood, respectively, by venesection did 


8. Levine, S. A.: Coronary Thrombosis: Its Various Clinical Features, 
Medicine 8:245-418 (Sept.) 1929. 

9. (a) Weiss, S., and Robb, G. P.: Cardiac Asthma (Paroxysmal Cardiac 
Dyspnea) and Syndrome of Left Ventricular Failure, J. A. M. A. 100:1841-1846 
(June 10) 1933. (6) Fishberg.? 
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not aggravate the clinical picture, as it would have done if the fall in 
cardiac output were the result of a decreased venous return to the heart 

The plasma volume tended to be somewhat decreased, and there was 
evidence of hemoconcentration in the patients with acute myocardial 
infarction. The degree of increase varied, and it was never sufficient t: 
account for the clinical picture. The decrease in plasma volume may 
have resulted from leakage of fluid into the lungs. 

Marked prolongation of the arm to tongue circulation time was 
present in only 1 of the 3 cases in which it was measured. Intense 
pulmonary congestion and edema were shown by roentgenologic exam- 
ination in case 2, in which the circulation time was twenty-four seconds. 
Less marked congestion was present in case 6, in which the circulation 
time was also twenty-four seconds. Case 2 demonstrates that marked 
pulmonary congestion and edema may occur from acute heart failure 
without the striking prolongation of circulation time frequently seen in 
more chronic forms of heart failure. The fact that the circulation time 
is not greatly prolonged cannot be used as evidence that there is little 
disturbance in the pulmonary circulation. The demonstration that the 
blood volume is not increased in acute heart failure may partially account 
for the observation that prolongation of the circulation time is less 
striking in this condition than in chronic congestive failure of the heart. 

Failure of the left ventricle from acute myocardial infarction is more 
often accompanied by signs of an inadequate peripheral blood flow than 
is failure of the left ventricle due to hypertension or disease of the aortic 
valve. In patients with hypertension or disease of the aortic valve, the 
peripheral circulation usually appears relatively normal and the cardiac 
output is not markedly decreased.** This difference may be due to the 
fact that the musculature of the left ventricle is often extremely necrotic 
in cases of myocardial infarction and hence is unable to follow Starling’s 
law of the heart?® and maintain the cardiac output by increasing the 
diastolic volume of the heart. In cases of left ventricular failure from 
hypertension and disease of the aortic valve, the compensatory mechanism 
by which the cardiac output is maintained may eventually fail, and in the 
last few days or hours of life a fall in arterial pressure and intense 
peripheral vasoconstriction may dominate the clinical picture. 

The cases of acute myocardial infarction reported here were selected 
for study because the patients had the signs of a marked decrease in 
cardiac output which persisted for hours or days and was usually fatal 
In the cases of myocardial infarction in which the fall in cardiac output 
does not completely dominate the picture, many other factors may affect 
the circulation. Pain may produce peripheral vasoconstriction and 


10. Starling, E. H.: The Linacre Lecture on the Law of the Heart, London 
Longmans, Green & Company, 1918. 
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sweating. If the patient is anxious and apprehensive, the circulation 
may even appear to be more rapid than normal. In many patients with 
acute myocardial infarction, pulmonary edema may develop and yet the 
peripheral circulation may not appear inadequate. Other patients with 
myocardial infarction will show slow heart rates from vagal inhibition. 
Still others will have a fall in arterial pressure without any evidence of 
peripheral vasoconstriction. Certain patients will have postural fainting 
or other types of syncope. When complications, such as pulmonary or 
mesenteric emboli, occur, the clinical picture may be altered and signs 
of a decreased cardiac output may occur without pulmonary congestion. 

This study shows that when patients with chronic congestive failure 
or myocardial infarction present the clinical picture considered char- 
acteristic of shock, the heart rather than the peripheral circulation is 
primarily at fault. We feel that the term shock should not be applied 
to the signs of a decreased cardiac output due to heart failure. It should 
be restricted to those conditions in which the cardiac output is diminished 
because of a decreased venous return and not because of myocardial 
weakness. 

SUMMARY 


A clinical picture which is similar in certain respects to that observed 
in surgical shock or hemorrhage is sometimes seen in patients with 
chronic congestive failure or with acute myocardial infarction. The 
patients present signs of a decreased peripheral blood flow with dimin- 
ished or no radial pulse, cold extremities, narrowed pulse pressure and a 
relatively well maintained diastolic pressure. 

The patients with a previous history of congestive failure had an 
elevated systemic venous pressure. The patients with acute myocardial 
infarction without previous congestive failure had a normal systemic 
venous pressure but exhibited marked pulmonary congestion and edema. 

There was evidence of slight hemoconcentration in the patients with 
acute myocardial infarction. This may be due to loss of fluid into the 
lungs. 

3ecause of the simultaneous presence of evidence of diminished 
peripheral blood flow and evidence of congestion either of the pulmonary 
or of the systemic venous bed, it is thought that the clinical picture is 
produced by failure of the heart, rather than by an inadequate venous 
return due to a decrease in blood volume or to peripheral pooling of 
blood. 

The terms peripheral circulatory failure and shock should not be 
applied to the signs of a decreased cardiac output due to heart failure. 
They should be restricted to those conditions in which the cardiac output 
is diminished because of an inadequate venous return. 


This work was done with the technical assistance of Rosamond Piotti, S.B. 
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In 1873 Trousseau ' wrote in his famous work on clinical medicine : 
“No physician has ever seen a patient die of chickenpox, though, of 
course, there may be a fatal issue from some complication independent 
of the exanthematous fever.” Today the benign nature of chickenpox 
and its infrequency in adults are emphasized in all textbooks of medi- 
cine. McKinley (1935) * stated: ‘The disease is never fatal.” Serious 
complications are rare and usually the result of secondary infection of 
the specific lesions with pyogenic organisms, especially streptococci. 
Bullowa and Wishik (1935)* found a mortality rate of 0.4 per cent and 


complications in 5.2 per cent of 2,534 cases of chickenpox recorded 
at the Willard Parker Hospital during a five year period, Jan. 1, 1929, 
to Dec. 31, 1933. The most common complications were otitis media, 
abscess, pneumonia, lymphadenitis, cellulitis, septicemia and erysipelas. 
Among the 2,534 cases were 21 instances of pneumonia, 5 of encephalitis 
and 3 of nephritis. These authors gave the comparative incidence of 
pneumonia among cases of the common contagious diseases as follows: 


Chickenpox Scarlet Fever Diphtheria Measles Pertussis 
Total no. of Cases 2,534 5,433 2,758 5,962 1,189 
Incidence 
% 0.8 1.5 4.1 12.0 19.0 


of pneumonia, % 


Empyema was more common after pneumonia in cases of chicken- 
pox (14 per cent) than after pneumonia in cases of any of the other 


From the Departments of Medicine and Pathology, University of Colorado 
School of Medicine and Hospitals. 
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3. Bullowa, J. G. M., and Wishik; S. M.: Complications of Varicella, Am. ] 
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contagious diseases except scarlet fever (36 per cent). The causative 
irganism in the pneumonia associated with chickenpox was almost 
ilways a streptococcus and most frequently Streptococcus haemolyticus. 
Details of the 8 cases of death in this series at the Willard Parker 
Hospital have been furnished us in a personal communication by the 
pathologist, Dr. Vera B. Dolgopol. Of the 8 patients, 1 was 30 years 
of age; all the others were children under 61% years of age. In all 
cases slight to severe lobular pneumonia was evident at postmortem 
examination. In some of the cases of septic infection bacteria were 
present in blood vessels or in alveoli. The exudate consisted of poly- 
morphonuclears and some macrophages. “In no case was the pneumonia 
of a peribronchial type, which is considered characteristic of virus pneu- 
monias.” 

Among 775 patients with chickenpox, admitted to the Cincinnati 
General Hospital between 1913 and 1926, 19.4 per cent of whom were 
over 20 years of age, Mitchell and Fletcher * found only 1 instance of 
complicating nephritis and 4 instances of complicating bronchopneu- 
monia. They reported only 2 deaths in the series: One child died of 
streptococcic meningitis following furunculosis; another contracted 
chickenpox while suffering from fatal tuberculous bronchopneumonia. 

Shuman * found that less than 10 per cent of 2,200 patients with 
chickenpox admitted to the Willard Parker Hospital from January 1935 
to July 1938 were over 20 years of age. In a personal communication 
he stated: “We had several cases of pneumonia among our adult 
patients with chickenpox, but this was incidental. We lost none of these 
patients.” 

Among 29,250 cases of chickenpox recorded in Vienna, Austria, 
from 1894 to 1899, inclusive, von Genser (1903)* found the patients 
in 522 cases, or 1.78 per cent, were over 14 years of age and only 70 
were over 30 years of age. In this connection, it is of some interest 
that during the past twelve months at the Colorado General Hospital 
we have had 5 patients with chickenpox only 1 of whom was a child; 
the other 4 were adults, all over 26 years of age. 

In the older age groups pneumonia or encephalitis arising in the 
course of this disease has never been described pathologically. In 
1936 an unusual and severe epidemic’ of chickenpox was reported 





4. Mitchell, A. G., and Fletcher, E. G.: Studies on Varicella, J. A. M. A. 
89:279-280 (July 23) 1927. 

5. Shuman, H. H.: Varicella in the Newborn, Am. J. Dis. Child. 58: 564-570 
( Sept.) 1939, 

6. von Genser, T.: Sind Varizellen eine ausschliessliche Kinderkrankheit ? 
Wien. med. Wehnschr. 58:124-127 (Jan. 17) 1903. 

7. Millous: Une épidémie de varicelle maligne au Cameroun, Bull. Acad. de 
méd., Paris 115:840-843 (June 16) 1936. 
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among the natives in French Cameroun, with 370 deaths among 1,919 
patients. The majority of those affected were adults. Unfortunately 
no pathologic studies were included in the report. 

It is our purpose to report 2 cases of severe chickenpox complicated 
by pneumonia and, in addition in the fatal case, by encephalitis and 
nephrosis. Both patients were healthy, robust men, who had contracted 
the disease from children, in whom it ran the usual mild course. 


REPORT OF TWO CASES 


Case 1.—E. B., male, 40 years old; chickenpox, acute bronchopneumonia; 
bloody sputum, coma and marked nitrogen retention; death; complete postmortem 
examination. 

This man entered Colorado General Hospital Dec. 31, 1940 in a stuporous con 
dition and therefore was unable to give a coherent history of his illness. From his 
landlord it was learned that the 7 year old son of the patient had come down wit! 
chickenpox on December 9. Father and son had slept in the same bed every night 
thereafter until the father’s admission to the Colorado General Hospital. It is pos 
sible that the severity of E. B.’s illness might have been due to this intimate and 
continuing exposure to the chickenpox virus. He was taken sick on December 27, 
and his rash was rapidly developing on December 28. On admission his body was 
covered with innumerable macules, vesicles, pustules and brownish crusts, typical 
of chickenpox. He was cyanotic, dyspneic, coughing frequently and having difficulty 
in getting rid of tenacious, bloody, purulent sputum. His mouth was foul; his 
tongue was heavily coated, and the oral and pharyngeal mucous membranes showed 
numerous discrete ulcerations. The eruption was heaviest over the scalp, face, 
chest and trunk and least over the extremities. 

The pupils were equal and reacted to light; the neck was not rigid, and the 
knee jerks were active. The ears were normal. The abdomen was soft. The lungs 
were normally resonant except at the bases behind. Many moist rales were heard 
over the lower portions of both lungs, front and back. His temperature was 
100.6 F., pulse rate 100 beats per minute and respirations 26 per minute and 
labored. The diagnosis of his condition was chickenpox, bronchopneumonia and 
dehydration. 

Treatment.—He was placed in an oxygen tent and given 1,000 cc. of Ringer's 
solution in a 10 per cent solution of dextrose intravenously and 1% grain (0.01 Gm.) 
of morphine sulfate hypodermically for his extreme restlessness. The administra- 
tion of 15 grains (0.97 Gm.) of sulfathiazole (2-[paraaminobenzenesulfonamido] - 
thiazole) every four hours was started the following morning. 

Laboratory Reports—Sputum: Repeated smears and cultures were negative 
for pneumococci; no acid-fast organisms were fourd. A mouse was inoculated, and 
a type XVIII pneumococcus was reported on Jan. 3, 1941. 

Urinalysis: The specific gravity of the urine was 1.024; albumin (1 plus) 
and pus cells (1 plus) were present. 

Blood Chemistry: On January 2 the blood per hundred cubic centimeters con 
tained 94 mg. of sugar, 92 mg. of nonprotein nitrogen, 70 mg. of urea nitroger 
and 7.2 mg. of creatinine. 

Blood: The hemoglobin content was 16.1 Gm. per hundred cubic centimeters 

The blood count disclosed 4,280,000 red cells and 15,250 white cells per cubi 
millimeter, with 73 per cent polymorphonuclear leukocytes, 19 per cent lymph: 
cytes, 7 per cent endotheliocytes and 1 per cent eosinophils. 
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Roentgen Examination of the Chest—A roentgenogram (fig. 1) made at 
he bedside was not satisfactory on account of the patient's inability to cooperate. 
It showed widespread mottling throughout both lungs, most conspicuous at the 
bases. The heart was not enlarged. The roentgenographic diagnosis was acute 
bronchopneumonia involving both lungs. 

Clinical Course—In spite of measures directed to correct dehydration and 
to support his strength, the patient became progressively weaker, with lengthening 
periods of profound stupor and delirium. The rectal temperature varied from 
100.6 to 102.6 F., the respiratory rate from 26 to 32 per minute and the pulse 
rate from 100 to 140 beats per minute. His condition continued to grow worse, and 
he died at 12:55 a. m. on January 4. A detailed report of the postmortem examina 
tion will follow the clinical history of the other case 











Fig. 1 (case 1).—A roentgenogram of the chest taken with portable apparatus 
at the bedside of E. B. on admission. Note widespread mottling throughout both 
lungs. 


Just one week after the death of E. B. from chickenpox with com- 
plications, another man entered the Colorado General Hospital with 
severe chickenpox and pneumonia. 


Case 2.—A. M., male, 33 years old; chickenpox, acute bronchopneumonia; 
fuse bright bloody sputum, dyspnea, cyanosis, delirium, moderate nitrogen 
tention, pleurisy and osteomyelitis of the lower jaw; recovery. 

On Dec. 24, 1940 the young daughter of this patient, a medical student, came 
lown with mild chickenpox. Fourteen days later, on Jan. 6, 1941, the father, 
\. M., noted a vesicle, unmistakably a specific lesion of chickenpox, inside his 

uth on the lingual aspect of the mandible over the roots of the lower left 
rst molar tooth. This ruptured on slight pressure. Other vesicles appeared in 
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the mouth, and a generalized polymorphous rash typical of chickenpox rapid! 
developed all over his body during the following days. On the morning of Januar 
11, he coughed up a “lot of bright red sputum.” He did not feel particular! 
sick at this time, however, and took a soda bath for relief of itching and went bach 
to bed. At 3 p. m. he became increasingly short of breath with alarming 
rapidity of the pulse and was brought into the Colorado General Hospital in 
serious condition. His temperature was 104 F., pulse rate 160 beats per minute an 
respiratory rate 48 per minute. He was mildly delirious, very restless, dyspneic 
and cyanotic. He complained greatly of a sore mouth and throat. His face was 
purplish and puffy and was covered with vesicles, a few pustules and brownis! 
crusts. The rash was most marked over the trunk and almost absent from the 
lower extremities and forearms. The pupils reacted to light and in accommodatior 
The neck was not rigid. The mouth showed many ulcers on the hard and soft 
palates and one deep ulcer on the lingual aspect of the mandible on the left side 
The ears and nose were normal. Respiratory excursions were shallow, and 
breathing was accompanied by an expiratory grunt. The sputum was almost 
pure blood and was raised in drachm quantities every few minutes. 

Resonance was diminished over both sides of the chest, front and back, 
especially at the base of the left lung. The breath sounds showed patchy areas of 
tubular breathing and many moist rales all over the chest, front and back on 
both sides. 

The heart was normal in size, shape and position, and there were no murmurs 
The sounds were ticktack in quality; the rhythm was regular but the rate very 
fast. Nothing abnormal was noted in the abdomen, genitalia or extremities. 

Roentgen Examination—The roentgenogram of the chest (fig. 2) made at 
the bedside on admission, January 11, showed innumerable small shadows through- 
out both lungs. The heart appeared slightly enlarged to the right. The roentgeno- 
graphic diagnosis was acute widespread bronchopneumonia. The clinical diagnosis 
included chickenpox and acute bronchopneumonia. 

Laboratory Report—Sputum: The sputum was bright bloody. Typing for 
pneumococci was unsatisfactory. Many gram-positive cocci in pairs and short 
chains were evident, but no acid-fast organisms were found. Mouse inoculation was 
negative for pneumococci. Culture of sputum on January 12 showed numerous 
colonies of a hemolytic streptococcus, later identified as Streptococcus anginosus. 
Culture of the sputum on January 23, during convalescence, still showed the same 
organism. 

Urinalysis: The specific gravity of the urine was 1.023. A trace of albumin 
and pus cells (1 plus) were present. 

Blood Chemistry: On January 13 the blood per hundred cubic centimeters con- 
tained 80 mg. of sugar, 52 mg. of nonprotein nitrogen, 30 mg. of urea nitroger 
and 2.2 mg. of creatinine. On January 14 the content of nonprotein nitrogen was 
38 mg. 

Blood: The content of hemoglobin was 14.6 Gm. per hundred cubic centi 
meters. The blood count revealed 5,600,000 red cells and 8,800 white cel! 
per cubic millimeter, with 84 per cent polymorphonuclear leukocytes, 12 per cent 
lymphocytes, 3 per cent endotheliocytes, 1 per cent basophils and an absence 
eosinophils. A culture of the blood was negative for growth. The Wasserman! 
reaction was negative. 

Electrocardiogram: An electrocardiogram disclosed sinus tachycardia, upright 
T waves in leads I and II, an inverted T wave in lead III, a PR interval 
0.14 second and a QS interval of 0.08 second. 
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The patient was placed at once in an oxygen tent. He was given 12 cc. of 
a tincture of digitalis (digifortis) intramuscularly in the first forty-eight hours 
and 0.5 grain (0.03 Gm.) of powdered digitalis leaves orally daily thereafter 
for a week. He was given 30 grains (1.94 Gm.) of sulfathiazole orally at once and 
15 grains (0.97 Gm.) every four hours thereafter until the report of a culture 
of the sputum, made on January 12, showed a pure culture of streptococci with- 
out pneumococci. The drug was then changed to sulfanilamide 

Sixteen hours after the patient was admitted, 100 cc. of “convalescent strepto- 
coccus serum” was given intravenously, and this dose was repeated twenty-seven 
hours later. According to his own statement, his “extremely sore” throat was 
“completely relieved” after the first injection of serum. 











Fig. 2 (case 2).—A roentgenogram of the chest taken with portable apparatus 
at the bedside of A. M. on admission. Note widespread mottling throughout both 
lungs. Compare with figure 1. 


Clinical Course.—During the first two days of hospitalization the patient was 
extremely restless, even mildly delirious at times. He complained much of 
shortness of breath and pain over the base of the right lung in front on inspira- 
tion. By the end of the third day he was greatly improved. Meanwhile, on 
January 13, a suitable donor, who had recovered from chickenpox just four weeks 
previously, was found, and preparations were made for transfusion of blood. How- 
ever, the transfusion was not given because of the patient’s obvious improvement 

Gradually the frequency of cough and the quantity of expectoration declined 
rhe sputum changed from bright bloody to purulent with streaks of blood but 
remained rusty or blood streaked for fifteen days, that is until January 26. 
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The graphic chart (fig. 3) shows that the patient’s temperature had reached nor- 
mal by the fourth day of hospitalization, or the eighth day of his illness. On the 
tenth day in the hospital acute pleurisy developed on the right side, with short- 
ness of breath, slight elevations of temperature and pulse, much pain at the bass 
of the right lung anteriorly and in the midaxillary line and a typical pleuritic 
friction rub. No effusion developed; the temperature returned to normal, and the 
local signs disappeared in the following four days. 

Roentgenograms of his chest were made at the bedside on the first, seventl 
twelfth and sixteenth days of hospitalization and several times after he left 
the hospital. The one (fig. 2) made on admission showed the same wide- 
spread mottling, interpreted as small patches of bronchopneumonia, reported 
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Fig. 3 (case 2).—The temperature chart of A. M., a 33 year old man with 
varicella and associated pneumonia followed by recovery, January 1941. The solid 
line represents the temperature, and the broken one signifies the pulse rate, both 
recorded daily at 4 p.m. Note the points at which convalescent serum was given 
intravenously. 


for E. B., the preceding patient. The areas of bronchopneumonia decreased steadily 
in number and definition but were still evident as pea-sized or smaller areas of 
density, especially in the midzone of the left lung, on the patient’s discharge fron 
the hospital. A stereoscopic roentgenogram (fig. 4) made on June 1 at a distanc« 
of 6 feet (183 cm.) showed complete clearing. 

As mentioned previously, the first specific lesion noted was a vesicle on th« 
inside of the mouth. This vesicle became secondarily infected and remained sor‘ 
until February 13, fifteen days after the patient left the hospital. At that time : 
small piece of alveolar process was extruded, and the ulcer thereon prompt! 
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ealed, leaving a small scar. A. M., a graduate dentist, agreed with his medical 
ittendants that this was not a coincident abscess of the tooth but, apparently, a 
small area of osteomyelitis associated with the infected vesicle. A roentgenogran 
f the jaw made on June 1 showed complete healing 

At present (July 14), five and one-half months after leaving the hospital, A. M 
is in good condition. He bears the scars of his widespread eruption but has n 
omplaints except a slightly rapid pulse and some unusual shortness of breath 
on moderate exertion. 


The death of E. B. from chickenpox just one week before the admis- 
sion of A. M. with a remarkably similar clinical picture and the striking 
resemblance of the roentgenograms of the chests of the two men put 
the resident and attending staffs much on the alert. 

















Fig. 4 (case 2).—A roentgenogram of the chest taken from a distance of 6 ft. 
(183 cm.) with the patient in the anteroposterior position. Note that the clearing 
is almost complete except on the left side in the midzone. 


It was thought that A. M. had bronchopneumonia due to (1) the 
virus of chickenpox; (2) the combined effects of the virus of chicken- 
pox and a secondary invader, such as a streptococcus, a pneumococcus 
or a staphylococcus, or (3) a streptococcus, a pneumococcus or a staphy- 
lococcus without the participation of the virus of chickenpox. It was 
also thought that the profuse, bright bloody sputum indicated extreme 
pulmonary congestion, the result in some measure of a failing heart, 
as well as of acute inflammation of the lung. 

Doubtless the prompt use of digitalis and oxygen was helpful, but 
we were definitely of the opinion that “convalescent streptococcus serum” 
played an important part in A. M.’s recovery. This is not the time 
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or place to discuss at length the value of “convalescent serum” in th 
treatment of streptococcic infections. Suffice it to say that the reports 
of Baum ® and others,® as well as our own observations at the Colorado 
General Hospital, indicate the usefulness of this form of serum therapy. 
Occasionally, the results have been strikingly beneficial after other 
methods of treatment, including chemotherapy, have failed. In the 
case of A. M., the serum was furnished by Baum and was collected by 
him from adults who had recovered from scarlet fever. The first 100 
cc. was pooled serum and was given before cultures from the sputum 
of A. M. were available to test its agglutinating power. Of the second 
100 ce., 50 cc. came from an adult who had had scarlet fever in July 
1940. The serum collected in December 1940 showed the highest 
ability (4 plus) to agglutinate the streptococci isolated from the patient’s 
sputum in almost pure culture. An additional 50 cc. of serum came 
from another adult who had had scarlet fever in May 1940. The serum 
was collected in October 1940. It also showed the highest ability (4 
plus) to agglutinate the streptococci isolated from A. M.’s sputum. 
The agglutination tests were done by Dr. Francis McConnell-Mills. 
The hours of intravenous serum administration are indicated on the 
temperature chart (fig. 3). Reference has already been made to the 
patient’s own report of prompt relief of pain and soreness in the throat 
following its use. It is also worthy of note that the streptococcus in 
this case was identified by Miss E. K. O’Toole, of the department of 
bacteriology, as Str. anginosus, a type of streptococcus not infrequently 
associated with scarlet fever. The use of scarlet fever convalescent 
serum was, therefore, not inappropriate. It should be emphasized that 
chemotherapy and serotherapy were used not because of a conviction 
that the pneumonia was purely streptococcic in origin but because we 
thought the streptococcus was a secondary invader of importance in 
the throat, possibly in the lungs or possibly elsewhere. Since the pneu- 
monia in the first case was adjudged to be virus in type on the basis 
of histologic examination to be described shortly, the conclusion seems 
justified that the pneumonia in the second case was of similar nature. 
It is doubtful whether sulfanilamide has any beneficial effect on this 

8. Baum, H. L.: A Method of Specific Treatment in Certain Streptococci: 
Infections, Arch. Otolaryng. 20:504-512 (Oct.) 1934; Specific Treatment oi 
Various Streptococcic Infections with Human Convalescent Serum, Colorado Med 
32:876-881 (Nov.) 1935; Further Observations on the Use of Specific Immune 
Serums in the Treatment of Streptococcic Infections, Ann. Otol., Rhin. & Laryng 
45:969-978 (Dec.) 1936. 

9. Platou, E. S.; Dwan, P. F., and Hoyt, R. E.: Streptococcus Convalescent 
Serums (Scarlatinal), J. A. M. A. 116:11-15 (Jan. 4) 1941. Lyons, C.: Immuno- 
transfusion and Antitoxin Therapy in Hemolytic Streptococcus Infections, ibid 
105: 1972-1975 (Dec. 14) 1935. Hoyne, A. L.; Levinson, S. O., and Thalhimer, W 
Convalescent Scarlet Fever Serum, ibid. 105:783-789 (Sept. 7) 1935. 
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type of pneumonia. Stimson *® recently said, “No sulfonamide com- 
pound has yet been found which has any effect on infections caused 
by a filterable virus.” 

Although the specific protective value of serum from patients con- 
valescent from chickenpox is not established and its curative value is 
untested, doubtless because of the low mortality rate of the disease, 
nevertheless A. M.’s desperate condition on admission to the hospital 
demanded that preparations be made to give him whatever help there 
might be in the serum or blood of a patient recently recovered from 
chickenpox. It was fully appreciated that serum injections after a virus 
has penetrated susceptible cells have not proved of therapeutic value. 
Measles may be an exception. 

On January 13, blood from such a patient was secured but not 
used because A. M. seemed much improved. 


AUTOPSY OBSERVATIONS (CASE I) 


A complete autopsy was performed eight hours post mortem. An abstract 
of the important positive observations follows : 


Gross Examination—The body was that of a well developed, well nourished, 
middle-aged, white man, presenting externally a generalized vesicular eruption 
Over the scalp and face the lesions were older and covered by dark brown 
crusts. They were more recent over the shoulders, chest and abdomen. The 
distribution was least on the distal aspects of the extremities. The vesicles were 
discrete and easily ruptured and liberated a clear, serous fluid. The base of a 
ruptured lesion was raw and slightly hyperemic. When the body cavities wer¢ 
opened no free fluid was found. 

Lungs: The right lung weighed 1,125 Gm. and the left one 945 Gm. They 
presented similar changes. The visceral pleura was thin and transparent and dis 
played moderate, anthracotic mottling. The consistency of each lung on palpation 
was diffusely nodular, with intervening crepitant zones. On section the cut surface 
of the lung was purplish red and bloody, and the nodular zones were indistinct 
and without definite relation to the bronchi or blood vessels. The arterial branches 
presented moderate, patchy atherosclerosis, and the bronchi contained abundant 
brown and blood-stained, tenacious secretions. 

Trachea: At several points small patches of pseudomembrane were firmly 
adherent to the underlying mucosa. The surface appeared red and hemorrhagi 
when the pseudomembrane was stripped away. The largest patch measured 0.9 
cm. in diameter. 

Kidneys: The left kidney weighed 285 Gm. and the right one 240 Gm. They 
were greatly enlarged but of normal shape. The capsule was thin and trans- 
parent, stripping easily in each instance to leave a smooth, purplish red surface 
The cut section was diffusely congested. The cortex of the left kidney measured 
0.7 cm. in thickness, and the pyramids were purplish red and well defined. A 
moderate amount of peripelvic fat was present, and the pelvic mucosa showed 
scattered petechial hemorrhages. The right kidney was essentially similar 








10. Stimson, P. M.: Some Aspects of the Common Contagious Diseases, Bull 
New York Acad. Med. 17:532-547 (July) 1941. 
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Brain: The brain weighed 1,625 Gm. The meninges were not remarkable except 
that the vessels of the pia-arachnoid showed mild congestion. No exudates wer: 
demonstrable. The arteries over the base displayed moderate, patchy ather 
sclerosis, but there was no narrowing or occlusion at any point. Numerous frontal 
sections were made; the cerebral white matter at all levels presented widesprea 
petechial hemorrhages. The pons and cerebellum were similarly affected. Th 
lateral ventricles were not dilated. 

Microscopic Examination—Lungs: The composite picture described here is 
based on sections treated with the following stains: hematoxylin and eosin, th 
Gram-trinitrophenol stain for bacteria, Weigert’s stain for elastic tissue and fibrin, 














Fig. 5 (case 1).—A section of lung. Note the large mononuclear phagocytes in 


the exudate. Hematoxylin and eosin; x 225. 


scarlet red for fat and prussian blue for iron. The visceral pleura was composed 
of a thin layer of connective tissue lined at several points by prominent cuboidal 
mesothelium. It contained focal deposits of anthracotic pigment. In the parenchyma 
numerous patches of inflammation were evident, some discrete and lobular and 
many confluent. The alveoli therein were lined by a hyaline membrane and 
contained red cells and large mononuclear phagocytes. Polymorphonuclear forms 
were comparatively rare or absent. Marked congestion was apparent in the alveolar 
septums, which also contained many mononuclear cells, occasional polymorph: 
nuclears and swollen septal cells. A lining of tall cuboidal or columnar cells wa 
demonstrable in many alveoli, particularly in those that were partially collapsed 
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d free from exudate. This lining type of cell had a round, basophilic nucleus 
mtaining many chromatin particles and an eosinophilic, homogeneous cytoplasm 
Mitoses were infrequent. In occasional fields continuous rows of such lining cells 
vere desquamated. They differed from the mononuclear phagocytes in that they 
isually did not contain ingested pigment, and their square cuboidal, or sometimes 


rectangular columnar, outline was distinct from the rounded form of the phagocyte 














Fig. 6 (case 1).—A section of lung. Note the swelling of the septal cells in 
the alveolar walls, indicating the preliminary formation of the lining. Hematoxylin 
and eosin; x 475. 


lhe nucleus of the latter was smaller, darker, more homogeneous in color and 
more irregular in shape than that of the lining cell. In addition, there were some- 
times two or three nuclei to a phagocyte, with resultant giant forms. The cytoplasm 
{ the phagocytes usually contained brownish granules of iron and dust. Sometimes 
ransitional forms, which did not distinctly follow either type, appeared in the 
process of detaching themselves from the septal walls. One obtained the impression 
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that both the phagocytes and the lining cells had a common origin in the septa 
cells. Histologic evidence was lacking that either type of cell developed fro: 
preexistent or swollen “alveolar epithelium” or as a result of downgrowth fro: 
the bronchiolar epithelium. In some groups of alveoli necrosis was most prominent 
the elastic framework being swollen, split and in many cases completely dissolv: 

Other regions displayed only hemorrhagic foci; in a few frank fibrinous pneumor 

was evident. Bacteria were rare, only an occasional gram-positive diplococcu 
being apparent. Several arterioles exhibited rather intense arteriolitis, with many 
round cells and polymorphonuclear leukocytes in the wall and surrounding adventit 

The arteriolitis appeared related to small foci of necrosis. In other arterioles 





Fig. 7 (case 1).—A section of lung. Note the prominent alveolar lining 
desquamated in continuous rows of cells. Hematoxylin and eosin stain; x 120. 


fairly marked hyaline thickening was observed. The bronchioles and bronchi 
contained abundant mucinous secretion in which mononuclear phagocytes, exfoliated 


epithelium, polymorphonuclear leukocytes and cellular debris were prominent. The 
hyaline lining material in the inflammatory zones gave a basophilic, positive reaction 
to Weigert’s stain for fibrin. 

Trachea: The lining epithelium was exfoliated at several points, and in on 
region a membrane was attached, which was composed of a thick, fibrinous exudat 
in which round cells, polymorphonuclear leukocytes and cellular debris wer¢ 
present. The line of separation of the membrane from the underlying tunica propria 
was difficult to distinguish. The adjacent blood vessels were actively hyperemic, 
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| marked round cell and polymorphonuclear leukocyte concentrations were present 
ereabout. In the intact tracheal epithelium occasional intracytoplasmic and intra 
clear eosinophilic inclusion bodies were apparent. 

Kidneys: Many glomeruli were enlarged and the capillary tufts distended with 
red cells. The lining endothelium was swollen, and the subcapsular space occasion- 
illy contained a pink-staining, granular precipitate. The tubular epithelium showed 
loudy swelling to a severe degree and in many fields hydropic degeneration in 
the cytoplasm. The tubule lumens also contained acid-staining, granular debris 
In the cortex occasional small, wedge-shaped scars containing hyalinized glomeruli, 
shriveled tubules and fibroblasts, with a few round cells infiltrated throughout, 
ould be distinguished. The medium-sized and smaller arteries exhibited slight 
intimal thickening and hyalinization. 

Skin: Unilocular and multilocular vesicles were demonstrable in the epidermis 
They affected mainly the upper portion of that layer except that a few larger 


Fig. 8 (case 1).—A section of the white matter of the brain. The formation of 
glia nodules is evident. Nissi stain; x 15. 


lesions involved portions of the basal layers also. Infiltration of round cells and 
polymorphonuclear leukocytes was observed in the derma adjoining the larger 
vesicles. In the latter, ballooned and degenerating epithelial cells, round cells, 
polymorphonuclear leukocytes and occasional multinucleate giant cells with indistinct 
outlines were observed. The background was made up of eosinophilic cellular debris. 
Oil immersion examination for inclusions failed to reveal any typical acid-staining 
structures in the cytoplasm or nuclei of the affected epithelial cells. 

Brain: Sections of the brain were examined by the following staining methods : 
Nissl, hematoxylin and eosin, Loyez, von Braunmiihl, Holzer and stains for fat and 
elastic fibers. In the Nissl-stained sections the nerve cells in the cortex showed 
slight to moderate swelling in some instances and fatty degeneration in others. 
[he majority of the nerve cells were well preserved. In other instances swelling 
of the satellite cells was demonstrated, and in the cortex occasional swollen microglia 
cells were distinguished. There was a generalized swelling of marked degree of 
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Fig. 9 (case 1).—A section of a long vein in the white matter of the brai: 
Note the perivascular edema and the round cell infiltration. Hematoxylin and 
eosin; xX 225. 


Fig. 10 (case 1).—A section of the white matter of the brain. Note the f 
of early demyelination. Loyez stain; x 125. 
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e endothelial cells of the capiliaries, both in the cortex and in the white matter 
Resides petechial hemorrhages the white matter exhibited ring hemorrhages accom- 
panied by varying combinations of central necrosis, with and without glia prolifera- 
ion. Where the glial change was present, it frequently took the form of radial 
proliferation of microglia. Finally, in some areas of brain hemorrhage the vessel 

is still discernible in the center, exhibiting more or less marked necrosis of its 
vall. In other parts of the white matter, glia nodules or stars were present, 
omposed of microglia and oliogodendroglial cells. Some of the long veins in 
the white matter exhibited slight round cell cuffing, which might or might not be 
associated with the presence of a few pigmented, iron-containing macrophages 
Others showed a prominent external sheathing by an increased number of 
oligodendroglia cells. Occasionally dilatation of the perivascular iymphatic spaces 
and some perivascular edema were noted. In places patches of fresh, mostly peri 
vascular demyelination were observed, with only slight damage to the axis-cylinders 
No proliferation of glia fibers was observed. Only a few small arterioles and 
venules bore traces of hyaline thickening and degeneration. 

Summary.—The main anatomic features were as follows: (1) chickenpox, 
severe, generalized; (2) lobular pneumonia, severe, confluent, mononuclear, prolii 
erative; (3) encephalitis, acute, toxic, moderate, diffuse, with purpura of the white 
matter, and (4) nephrosis, acute, toxic, moderate. 


COMMENT 


Before discussing the interesting findings in the lungs, brain and 
kidneys, we should like to examine the possibility of E. B.’s condition 
being atypical smallpox rather than chickenpox. The absence of a 
vaccination scar, the severe complications and the fatal termination 
suggest a more serious disease than chickenpox. However, to sup- 
port our diagnosis we have, first, a history of close contact, as described. 
Furthermore, the character and distribution of the cutaneous lesions 
were typical of chickenpox, i. e., a vesicular eruption, without umbilica- 
tion, appearing in crops, concentrated most heavily over the head and 
trunk and absent on the palms and soles. For these reasons the diag- 
nosis of chickenpox seems correct. 

Pneumonia.—The outstanding features of the pulmonary inflam- 
mation described in the fatal case can be summarized as follows: an 
exudate with predominantly large mononuclear cells; proliferation of 
the septal cells to form a prominent alveolar lining; alveolar necrosis 
and vascular damage. Bacteria were rare or absent. A survey of the 
literature for related forms of pneumonia in man and animals disclosed 
that pneumonias with a mononuclear exudate are fairly common. How- 
ever, if we restrict ourselves mainly to a discussion of this type of 
pneumonia exhibiting proliferative features, the subdivision becomes 
greatly simnified. 

Virus diseases are often complicated by pneumonia grossly and 
microscopically similar in many respects to what we have described. 
For example, other authors have emphasized a mononuclear, prolifera- 
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tive or desquamative pneumonia of distinctive type following meask 
influenza and psittacosis. MacCallum" described the epidemic pneu 
monia occurring with measles during 1918 as of two forms, interstitia! 
and lobular. In the former, mononuclear cells predominated, wit 
much proliferation and desquamation of epithelium. In cases of infl 
enza, the pneumonia is sometimes of similar character, exhibiting 
interstitial distribution, proliferative features and a mononuclear exu 
date. Since many variations occur because of the secondary bacteria! 
invaders, the unaltered effects of pure influenza virus are best seen i: 
the experimental animal. We shall describe them shortly. In reporting 
a case of psittacosis, Giithert '* described changes in the lungs som: 
what similar to those in our cases. Microscopically, proliferation oi 
alveolar lining cells was outstanding and went on to papillary proje 
tion into the lumens. The cytoplasm of the alveolar cells contained 
dust, pigment granules and fat droplets, the last-mentioned feature 
being absent in our sections. Oberndorfer ** also reported a case oi 
psittacosis pneumonia, in which he found lobar consolidation, mononu 
clear exudate, hemorrhage, fibrin and, in some parts, polymorphonuclea: 
leukocytes. He summarized the changes as similar to those occurring 
in cases of “influenza pneumonia” and described metaplasia of th: 
bronchiolar epithelium not unlike beginning carcinoma. In cases oi 
rheumatic fever it is possible that a virus may be concerned, but further 
research is necessary before this view can be established or rejected, 
and we prefer not to discuss it here. We do wish, however, to refer 
briefly to the pathologic features of the pneumonia sometimes encoun 
tered in cases of this disease. For example, Fraser ** described the 
pneumonia occurring in the course of acute rheumatic fever in a 2)) 
year old woman. The striking features were proliferation of the alveola: 
lining cells, vascular damage, destruction of the bronchi and presenc: 
of Aschoff nodules in the interstitial tissue. The cells in the alveoli 
were mainly mononuclear, but in occasional regions polymorphonucleat 
leukocytes were predominant. In the past year we have had occasiot 
to examine pathologic material in 3 cases which exhibited similar 
features and which will be reported on in a subsequent communication 
In cases of pertussis many pathologists have described a fairly typical 
11. MacCallum, W. G.: The Pathology of the Pneumonia in the United Stat: 
Army Camps During the Winter of 1917-1918, Monograph 10, Rockefeller Institut: 
for Medical Research, 1919. 

12. Giithert, H.: Die alveolarzellige Pneumonie bei Psittakose, Virchows Arc! 
f. path. Anat. 302:707-716, 1938. 

13. Oberndorfer, S.: Pathologisch-anatomische Befunde bei Psittakosis (Papa 
geienkrankheit), Mtinchen. med. Wchnschr. 77:311-312 (Feb. 21) 1930. 

14. Fraser, A. D.: The Aschoff Nodule in Rheumatic Pneumonia, Lancet 1: 
70-72 (Jan. 11) 1930. 
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nterstitial, mononuclear pneumonia with proliferative characteristics, 
even with formation of giant cells (Feyrter'®). Goodpasture, Auer 

ich, Swanson and Cotter ** reported cases of virus pneumonia in 
infants secondary to pertussis and measles. They observed, in addition 
to other important changes, interstitial and peribronchial pneumonitis, 
with polymorphonuclear and mononuclear exudate. According to their 
photomicrographs, proliferation was present in the alveolar walls 
Inclusion bodies were observed in the epithelial cells of the respiratory 
tract, with secondary cellular necrosis and ulceration. Recently, Adams 
reported primary virus pneumonitis occurring in a nursery epidemic 
and described the pathologic changes in 9 fatal cases. The lung sections 
showed mononuclear pneumonia but no proliferation of the alveolar 
lining cells. 

Pneumonia caused by the Friedlander bacillus has been described 
as producing a mononuclear exudate, but this description did not include 
proliferating features. In certain forms of tuberculous pneumonia the 
predominance of mononuclear cells in the exudate, together with lining 
cell proliferation, is well known. Beyond that, however, the resem- 
blance ceases. Recently, Warren and Gates '* have described the his 
tologic features of radiation pneumonitis found in four species of normal 
animals and correlated the observations with the changes found in 
irradiated human lungs. They stated that the combination of anaplasia 
of the alveolar and bronchiolar epithelium, hyaline lining membrane in 
the alveoli and ruptured and reduplicated elastic framework was specific 
for radiation pneumonitis. They interpreted the changes in the epithelium 
as a response to injury. Hypertrophy of the alveolar cells was marked 
and approached that occurring in epidemic influenza pneumonia. 

Animals exhibit pulmonary reactions to spontaneous or experimental 
virus infections, which also show many similarities. For example, as 
far back as 1903 Bosc *° and Borrel *' demonstrated in the lungs of 

15. Feyrter, F.: Ueber die pathoiogische Anatomie der Lungenveranderungen 
beim Keuchhusten, Frankfurt. Ztschr. f. Path. 35:213-255, 1927. 

16. Goodpasture, E. W.; Auerbach, S. H.; Swanson, H. S., and Cotter, E. F 
Virus Pneumonia of Infants Secondary to Epidemic Infections, Am. J. Dis. Child 
57:997-1011 (May) 1939. 

17. Adams, J. M.: Primary Virus Pneumonitis with Cytoplasmic Inclusion 
Bodies, J. A. M. A. 116:925-933 (March 8) 1941. 

18. Olcott, C. T.: Friedlander Bacillus Pneumonia, Am. J. Path. 9:959 (Nov 
1933. 

19. Warren, S., and Gates, O.: - Radiation Pneumonitis, Arch. Path. 30:440 
160 (July) 1940. 

20. Bosc, F. J.: Les épithéliomas parasitaires. La clavelée et l'épithélioma 
laveleux, Centralbl. f. Bakt. (Abt. 1) 34:517-526, 1903. 

21. Borrel, A.: Epithétioses infectieuses et épithéliomas, Ann. Inst. Pasteur 
17:81-122 (Jan.) 1903. 
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sheep suffering from spontaneous sheep pox proliferating mononuclea: 
reactions in the alveoli, which they called true neoplasms. Another: 
disease, Montana chronic progressive pneumonia,”* described by Cowdr 
and Marsh ** among others, occurs naturally in sheep and is believed 
to be due to a virus. This differs from sheep pox in that a definit: 
mononuclear exudate fills the alveoli in many cases. It is characterized 
also by a prominent mononuclear lining in the alveoli, which creates an 
adenomatous appearance. Experimental virus infections are mor 
numerous and offer the advantage that the character of the infection and 
the time of death can be controlled. Rivers, Berry and Sprunt ** induced 
psittacosis pneumonia in monkeys and rabbits and studied the disease 
in its various stages by killing the animals at regular intervals. They 
found in the early periods hemorrhage, fibrin masses and peribronchial 
and perivascular consolidation, the exudate being composed of mononu 
clear cells and polymorphonuclear leukocytes. After the fourth day 
mononuclear cells predominated and continued to do so up to the time 
of clinical improvement and resolution. Cellular proliferation in the 
alveolar walls was also characteristic, and it was difficult to distinguish 
these cells from those lying free in the alveolar exudate. Straub * 
used a strain of influenza virus obtained from Laidlaw and evoked in 
mice a mononuclear interstitial pneumonia. It was characterized, in 
addition, by fibrinoid necrosis of the bronchiolar epithelium and in sur- 
viving animals by metaplasia of the bronchiolar epithelium and 
proliferation into the alveoli. Muckenfuss, McCordock and Harter * 
found that in the rabbit, small amounts of vaccine virus could elicit an 
interstitial, proliferative mononuclear reaction in the lung similar to that 
which has just been described. 

Dochez, Mills and Mulliken ** and Gordon, Freeman and Clampit * 
found a virus occurring naturally in certain strains of mice that did not 


22. This disease is related to jagziekte, occurring in South Africa. 

23. Cowdry, E. V., and Marsh, H.: Comparative Pathology of South Africar 
Jagziekte and Montana Progressive Pneumonia of Sheep, J. Exper. Med. 45:571- 
585 (April) 1927. 

24. Rivers, T. M.; Berry, G. P., and Sprunt, D. H.: Psittacosis: I. Experi- 
mentally Induced Infections in Parrots, J. Exper. Med. 54:91-104 (July) 1931. 

25. Straub, M.: The Microscopical Changes in the Lungs of Mice Infected 
with Influenza Virus, J. Path. & Bact. 45:75-78 (July) 1937. 

26. Muckenfuss, R. S.; McCordock, H. A., and Harter, J. S.: A Study of 
Vaccine Virus Pneumonia in Rabbits, Am. J. Path. 8:63-71 (Jan.) 1932. 

27. Dochez, A. R.; Mills, K. C., and Mulliken, B.: A Virus Disease of Swiss 
Mice Transmissible by Intranasal Inoculation, Proc. Soc. Exper. Biol. & Med 
36:683-686 (June) 1937. 

28. Gordon, F. B.; Freeman, G., and Clampit, J. M.: A Pneumonia-Producing 
Filtrable Agent from Stock Mice, Proc. Soc. Exper. Biol. & Med. 39:450-453 
(Dec.) 1938. 
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appear to cause spontaneous disease, the carriers being healthy. On 
intratracheal injection serially of emulsified lung tissue, however, pneu- 
monia characterized by mononuclear infiltration, hemorrhage and edema 
was produced. The bronchiolar epithelium was well preserved, and 
there was no proliferation of the alveolar lining cells. Weir and Hors- 
fall ?* followed up the work on acute virus pneumonitis by inoculating 
throat washings from human patients intranasally into the mongoose. 
After serial passages they were able to produce extensive pulmonary 
consolidation, with the microscopic features of extensive edema filling 
the alveoli and causing thickening of their walls. The sparse cellular 
exudate was almost entirely mononuclear. The bronchial epithelium 
was well preserved, and perivascular or peribronchial cellular infiltra- 
tion was absent. No lining cell proliferation in the alveoli was described. 

A different point of view was expressed in 1935 by Sprunt, Martin 
and Williams,*° who denied that mononuclear pneumonia is typical of 
the form produced by viruses. In their experiments they induced similar 
pulmonary changes by intratracheal injection of staphylococcus toxin 
and, to a lesser degree, with the toxins of streptococci and Corynebac- 
terium diphtheriae. Later the same group*' evoked a pulmonary 
inflammation in rabbits with pure cultures of Bordet-Gengou bacilli 
that could not be differentiated from that occurring in cases of human 
pertussis, influenza or psittacosis. They obtained similar results with 
typhoid bacilli. Shortly after World War I, Winternitz, Smith and 
McNamara ** demonstrated pulmonary inflammation with epithelial 
proliferation in experimental animals in which they had introduced 
weak solutions of hydrochloric acid intratracheally. They stated that 
the reaction was similar to that which they had observed in human 
beings who had died of influenza or who had inhaled toxic war gases. 
Subsequent investigators have induced similar pulmonary changes with 
other chemicals, but a discussion of their experiments is beyond the 
scope of this paper. 

In conclusion, we have drawn attention to another virus agent as a 
possible cause for the mononuclear and proliferative pneumonia which 
occurs in man, namely, the chickenpox virus. Although the literature 


29. Weir, J. M., and Horsfall, F. L., Jr.: The Recovery from Patients with 
Acute Pneumonitis of a Virus Causing Pneumonia in the Mongoose, J. Exper. 
Med. 72:595-610 (Nov.) 1940. 
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contains numerous references to a virus cause for this form of pneu 
monia in man, its appearance in a few bacterial infections, notab! 
whooping cough, must be admitted. In experimental animals chemicals 
various toxins and certain bacteria can reproduce the pathologic chang: 
observed in human autopsy material. It has been our experience that 
in the majority of human autopsy specimens exhibiting this type o’ 
pulmonary inflammation the etiologic agent is a virus. 

Encephalitis —Neurologic complications of varicella are not rar 
and Bergman and Magnusson ** mentioned 150 cases reported up ty 
1939, of which 114 were observed after 1925. However, the number 
of cases with autopsy reports sufficient for evaluation is much smalle: 
Underwood ** gathered 6 such cases up to 1935, and Bergman and 
Magnusson added 4 others.** The observations reported hitherto are 
not quite uniform, and it is difficult to say whether a typical histologix 
picture of “encephalitis varicellosa” can be established. If one omits 
nonspecific changes, such as congestion or meningitis, possibly caused 
by secondary complications, in only 4 instances in the literature has 
involvement of the brain been exhibited which is comparable to that 
seen in the present case.*®° In the case reported by Zimmerman and 
Yannet,*’ a girl 13 months of age became feverish, irritable and restless 
on the third day following the appearance of an extensive chickenpox 
eruption. On the next day she had two generalized convulsions and 


died during a third, which occurred that night. There was, widespread, 
nonspecific degeneration in the ganglion cells of the brain and cord. In 


33. Bergman, R., and Magnusson, J. H.: Studie tiber Enzephalitis bei Varizel- 
len mit besonderer Beriicksichtigung der Spatprognose, Acta pediat. 26:31-61, 
1939. 

34. Underwood, E. A.: The Neurological Complications of Varicella: A 
Clinical and Epidemiological Study, Brit. J. Child. Dis. 32:83-107 (April) ; 177-196 
(July) ; 241-263 (Oct.) 1935. 

35. The fact that “varicella encephalitis” usually runs a benign course is illus 
trated by the case reported by Lucksch (Ueber Enzephalitis nach Varicella¢ 
Variola, nach Vaccination und nach Morbilli, Med. Klin. 28:1554-1557 [Nov. 4] 
1932): A boy aged 14 months died of bronchopneumonia and purulent otitis media 
seven weeks after having recovered from chickenpox. During the course of the 
latter disease he had had marked nervous symptoms of nearly two weeks’ duratior 
Careful examination of the nervous system at autopsy failed to reveal damage du 
to the former involvement, the encephalitis associated with the chickenpox having 
left no trace. 

36. Wohlwill reported peculiar histiocytic perivascular infiltration in the central 
nervous system in a case of chickenpox but was in doubt as to the etiology oi 
this process (Pathologisch-anatomische Beitrage zur Frage: Varicellen und 
Nervensystem, in Volume jubilaire en l’honneur du Professeur G. Marinesco, 
Bucarest, Société Roumaine de Neurologie, Psychiatrie et Endocrinologie, 1933 
pp. 683-697). 
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addition, diffuse, perivascular demyelination was observed in the white 
matter of the parietal lobes, with extensive formation of fat granule 
ells. A moderate number of such cells was also present in the meninges. 
Occasional small focal hemorrhages were found in the cortex. No 
perivascular inflammatory lesions were seen. The authors stressed the 
relation of this condition to encephalitis following measles or vaccina- 
tion and also to certain forms of acute, toxic encephalitis in children, 
with an absence of perivascular infiltration. Van Bogaert ** described 
the case of a 12 year old girl who died seventetn days after the onset of 
nervous symptoms (eighteen days after the appearance of chickenpox 
and twenty-seven days after having fallen ill of febrile tonsillitis). 
Clinically, there were symptoms of a meningeal reaction, acute ataxia, 
choreatic movements, pyramidal disturbances, insomnia and delirium 
with visual hallucinations. Histologically, degeneration of the nerve 
cells was observed in many areas of the gray matter and was associated 
with microglia reactions. Far more characteristic, however, was the 
condition encountered chiefly in the white matter. Numerous foci of 
demyelination were observed, with some involvement of the axons and 
with activity of gitter cells storing the disintegrated myelin. Fibrous 
gliosis had ensued, and a secondary inflammatory reaction in the 
neighboring vessels composed of lymphocytes, plasma cells and macro- 
phages laden with fat was discernible. A mild perivascular inflamma- 
tory reaction was also present in the meninges and around certain 
cortical capillaries. The author expressed the belief that the condition 
in this case was more akin to acute multiple sclerosis than to the enceph- 
alitis following measles or vaccination. In the cases of Dagnélie and 
Dubois, cited by Underwood,** the patient was a girl 8 months of age 
who showed excessive congestion, particularly in the white matter, 
associated in certain areas with perivenous demyelination. There was 
no alteration in the axons, and no inflammatory changes could be 
found. Death had occurred within twenty-four hours after the onset 
of brain symptoms. The case reported by Bergman and Magnusson ** 
was only briefly described histologically. After apparent recovery from 
chickenpox a boy aged 12 years showed symptoms of acute encephalitis, 
which terminated fatally in six days. The brain was swollen and con- 
gested, and round cell perivascular infiltration and focal destruction of 
the parenchyma were observed in the basal ganglions and medulla. 
Finally, the experimental studies of Eckstein *® should be mentioned. 
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Monkeys inoculated intracerebrally with fluid from varicella blebs wer 
killed after three to five weeks. They displayed thrombi, petechiae an 
perivascular infiltration over the entire central nervous system. Othe: 
animals, inoculated with the contents of the vesicles of herpes zoste: 
which is considered related to chickenpox, demonstrated foci of demy: 
lination and softening, with partial involvement of the axis-cylinders. 

One may gather from the histologic and experimental data that th: 
chickenpox virus may cause disturbances of circulation ; demyelination, 
particularly in the white matter; perivascular infiltration, also main! 
in the white matter, and diffuse degenerative lesions. The changes in 
the brain may be related to multiple sclerosis and to perivenous enceph- 
alitis (postmorbillosa and postvaccinalis). In the case of E. B. all 
forms of the lesions mentioned were present, but some of them were 
only slight or moderate in intensity. The outstanding characteristic, 
both grossly and microscopically, was the vascular disturbance, which 
pointed to a pronounced vasotoxic action of the virus. Petechial and 
ring hemorrhages dominated the picture. This was a nonspecific reac- 
tion consistent with that which occurs in various toxic and infectious 
conditions or even after trauma. The observations in the present case 
are important, however, because a case of cerebral involvement following 
chickenpox in an adult with autopsy observations has never been reported 
before. Only a larger number of cases with autopsy reports will permit 
a more definite classification of encephalitis varicellosa. Since the dis- 
ease usually ends with recovery, this will probably not be attained for 
some time. When an opportunity offers itself, special attention should 
be given to the perivascular (perivenous) demyelination, with or with- 
out lesions of the axis-cylinders, as described in the literature and as 
observed to a certain extent in the case of E. B. 

The relation of chickenpox encephalopathy to perivenous encephalitis 
is by no means incompatible with a relation to multiple sclerosis. Put- 
nam *° stressed the possibility that perivenous encephalitis may develop 
into multiple sclerosis. He and his co-worker emphasized that the foci 
of multiple sclerosis which they had studied were generally perivenous.*' 
The location of the foci of demyelination in chickenpox appears to sup- 
port Putnam’s views. The similarity between encephalitis varicellosa 
and multiple sclerosis was discussed by Spielmeyer *? on the grounds 
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f the case reported by van Bogaert. Future observations of demyelina- 
ion in cases of chickenpox encephalitis may facilitate understanding of 
the etiology and pathogenesis of multiple sclerosis. 

Renal Damage.—In 1884 Henoch * was the first to report renal 
complications in chickenpox and presented at that time 4 cases of nephri- 
tis in children, with 1 death. The autopsy revealed “recent paren- 
chymatous nephritis,” but details of the microscopic examination were 
not given. The rarity of nephritis was emphasized by Denny and 
Baker,** who found only 52 cases of acute nephritis accompanying or 
following chickenpox in all the literature up to 1928. These authors, 
furthermore, stressed the possibility of a complicating streptococcic 
infection as a cause of the nephritis associated with chickenpox. In the 
case they reported ** and in others ** associated streptococcic interven- 
tion either appeared definite or could not be ruled out. In the fatal 
case here presented microscopic sections of lung and kidney tissue failed 
to show evidence of the action of the streptocccus. A brief recapit- 
ulation of the clinical pathologic findings follows: 

2 mg./100 cc. 
0 mg./100 cc. 
7.2. mg./100 cc. 


Blood chemistry: Nonprotein nitrogen 9 
Urea nitrogen 7 
Creatinine 

Urinalysis : Specific gravity 024 
Albumin oo 
Pus cells -}- 


The results of anatomic examination included the following data: 
The kidneys were diffusely congested and greatly increased in size and 
weight, i. e., they weighed 285 and 240 Gm. The average normal 
weight is 150 Gm. each (Saphir **). In the microscopic examination 
tubular damage and widespread vascular congestion were outstanding. 
The changes indicated toxic nephrosis rather than nephritis from the 
strict pathologic standpoint. 

The possible effect of the sulfathiazole therapy cannot be dismissed, 
as renal damage following the use of the drug has been reported on 
numerous occasions in human beings and in experimental animals. An 
analysis of the dosage shows that our patient had received a total of 
8 Gm. at the time the blood was drawn for the aforementioned chemical 
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46. Saphir, O.: Autopsy Diagnosis and Technique, New York, Paul B. Hoeber, 
Inc., 1937, p. 314. 
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analysis. Arnett,*’ to be sure, reported a toxic renal effect on a 72 
year old woman who had received a total dose of only 14 Gm. H: 
stopped the drug when intense lumbar pain, accompanied by the passag 
of bloody urine, developed. Abundant crystals could be demonstrate: 
furthermore, in the urine. Garvin ** also observed crystals in the urin 
in 61 per cent of 54 patients under sulfathiazole treatment for pneu 
monia. In animal experiments performed on monkeys, mice and rats ‘ 
hematuria and crystal collections sufficiently concentrated to caus 
obstruction in the renal tubules, ureters and urinary bladder have been 
described. 

Our microscopic examinations of the kidney sections were per 
formed with the aforementioned criteria in mind. The granular debris 
which we found in the tubule lumens was in no instance concentrated 
to the point of plugging and, furthermore, showed no crystals. On the 
basis of these considerations, we feel the more likely cause for the renal 
changes to be the virus of chickenpox. 


SUMMARY 


1. Two cases of severe chickenpox in adults with 1 fatality and the 
autopsy observations in the fatal case are presented. 

2. The clinical course and the roentgenograms of the lungs are 
discussed. 

3. A mononuclear, proliferative, lobular pneumonia is described and 
the literature on related forms in man and animals reviewed. 

4. An instance of acute toxic encephalitis is described and com- 
pared with previously reported instances of chickenpox encephalitis. 

5. Acute toxic nephrosis, arising as a complication of chickenpox, 
is described with reference to the autopsy results. 
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RESTING PERIPHERAL BLOOD FLOW IN THE 
HYPERTHYROID STATE 
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CINCINNATI 


It is well established that cardiac output,’ blood volume,’ pulse pres- 
sure ® and pulse rate* are significantly increased in the hyperthyroid 
state. In view of this, a corresponding augmentation in peripheral blood 
flow would also be expected. This concept has recently received support 
from the cutaneous temperature studies of Kirklin and his associates ° 
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and from the work of Stewart and Evans,* who measured heat loss i: 
hyperthyroid patients with a Hardy-Soderstrom radiometer.’ By mea: 
of various calculations, the last-named authors expressed their data a 
blood flow to the skin in cubic centimeters per minute per square mete: 
of body surface. Thus, they determined that the average blood flow 
was increased in the hyperthyroid state and decreased during iodin 
therapy and after subtotal thyroidectomy. Likewise, Kirklin and his 
associates * reported that the cutaneous temperature of the big toe was 
significantly elevated before surgical treatment of exophthalmic goiter 
and that it fell after operation. In respect to other blood beds, Roberts 
and Griffith,’ using a capillary microscope, observed that most of the 
cutaneous capillaries of the forearm were open in hyperthyroid subjects 

In order to determine more directly the changes in peripheral circula- 
tion brought about by the hyperthyroid state, the venous occlusion 
plethysmographic method was employed in the present investigation. 
The three procedures previously cited are not applicable to such a study, 
since they do not measure total blood flow but reflect or indicate only 
changes in skin circulation. Moreover, since it has been shown that all 
portions of the extremities do not respond alike to various stimuli,’ an 
opportunity was afforded, with the plethysmographic method, to deter- 
mine separately the changes in the hand, the forearm and the leg. 


METHOD 


The investigation was performed on a series of 12 hyperthyroid patients, for 
7 of whom readings were also obtained at various intervals after subtotal thyroidec 
tomy. No distinction was made between the subjects with exophthalmic goiter and 
those with toxic adenoma of the thyroid. The rate of blood flow, in cubic centi- 
meters per minute per hundred cubic centimeters of limb volume, was determined 
according to the technic previously mentioned.1° The room temperature generally 
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aried between 25 and 27 C., and the bath temperature (the temperature of the 
vater in the plethysmograph) was maintained at 32 C. Ten to twenty readings 
vere obtained in each experiment, and from the average of these the rate of resting 
lood flow was calculated. 
In addition to blood flow readings, data on the blood pressure, pulse rate and 
xygen consumption per unit of time were obtained in each experiment. Changes 
in circulation time (decholin arm to tongue time) were followed in 2 patients 
RESULTS 
For purposes of comparison with normal subjects, the figures 
collected in other investigations were utilized." In the control series 
it was found that the average blood flow in the hand at a bath tempera 
ture of 32 C. and a room temperature of 25 to 27 C. was 9.32 cc. per 
minute per hundred cubic centimeters of limb volume (o = 2.1) ; in the 
forearm it was 1.77 cc. (o = 0.7), and in the leg, 1.38 cc. (o = 0.5). 
Resting Blood Flow.—Examination of the table reveals that in every 
instance the figure obtained for resting blood flow in the forearm of the 
hyperthyroid patients was considerably greater than the average of 
1.77 cc. for the control group. In some patients it was increased as 
much as three to four times this figure (J. L., E. M., D. O.). These 
findings are comparable to those of Herrick and her associates ** in 


experimentally produced hyperthyroidism in dogs. The opportunity 
to correlate the effects of the administration of compound solution of 
iodine U. S. P. with blood flow offered itself in 2 cases. One patient 


(J. L.) showed a significant decrease in forearm blood flow, while in 
the other (L. M.) the change was not appreciable, the period of treat 
ment with the iodine solution being shorter in the case of the latter. 
\fter subtotal thyroidectomy there was a definite decrease in forearm 
blood flow for each patient, with a return to a normal or even subnormal 
level in from eleven to sixty-three days after operation (fig. 14). The 
findings in the leg for the 3 patients examined were similar to those 
for the forearm, except that the changes were somewhat less in degree 


(fig. 1B). 
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In contrast to the constancy of the results obtained in the forearn 
the response in the hand varied with the different hyperthyroid patients 
The average rate of blood flow for the group as a whole was found to be 


Resting Peripheral Blood Flow 








Compound 
Solution 
of Iodine, Blood Flow * Circu- 
Days elation to -———————- ~ Blood Pulse, lation 
Age, Admin- Operation, Fore- Pressure, Beats, B.M.R., Time 
Subject Yr. istered Days Hand arm Leg Mm.Hg. per Min. % Sec. 
M. B. 21 19 before 11.2 4.7 124/60 106 + 
12 before 4.7 128/64 110 + 
after .§ 106 85 
5 after ‘ 110/65 86 
before f 5. 130/85 92 
before 5. 3.9 136/88 78 
after 3.3 142/90 77 
33 after 8. 1. 138/80 80 
7 before i 132/88 134 
aiter 7 a 116/78 74 
4 before ; 120/64 110 
7 after ; 112/76 81 
after ‘ 108/68 73 
after of é 70 
5 before - 110/68 100 
after . “a 110/68 70 
after , od 124/76 62 


7 before .f 6. ! 126/70 88 
1 before . . 126/74 90 
8 after . 3. 128/80 
53 after . . 132/84 
J, BP. d 1 before f 5d 156/82 
4 after le : 136/80 
W. J. 3 ' . 166/76 
A. E. 
J. ¥. 
D. O. 4 
A. K. 14 12. , 3 152/86 





* All values for blood flow are expressed in cubic centimeters per minute per 
hundred cubic centimeters of limb volume. 


only somewhat greater than that for the control series (11.6 cc. per 
minute per hundred cubic centimeters of limb volume, as compared with 
9.3 cc.). Some of the individual readings, however, fell in, or definitely 
beyond, the upper range of normal figures (table). In the 2 subjects 
on whom the effect of treatment with the iodine solution was studied, a 
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lecrease in flow in the hand was not observed; im fact, an increase 
appeared in 1 (L. M.). After thyroidectomy, in 4 patients there 
was a significant decrease in hand flow from a high normal to a sub- 
normal level in eleven to sixty-three days after operation (table, fig 
1B). In 2 subjects, however, a definite effect on hand blood flow was 
not observed even thirty-five and sixty-eight days, respectively, after 


operation (table, fig. 1 4). 
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Fig. 1—The resting blood flow (in cubic centimeters per minute per hundred 
cubic centimeters of limb volume) correlated with other data. A, subject M. B 
(table). B, subject M. S. (table). 


Comparison of Peripheral Blood Flow Readings with Other Data.— 
For the patients (M. B. and J. L.) in whom the arm to tongue circula- 
tion time was studied, there appeared to be some increase in the 


postoperative figures over those obtained in the hyperthyroid state. 


During the same period of observation a marked drop in forearm blood 
flow took place. With reference to the effect of thyroidectomy on pulse 
rate and blood pressure, it is of interest to note that the postoperative 
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basal levels were reached at a time when the peripheral blood flow bot! 
in the forearm and in the leg was still significantly elevated (figs. 
and 2). Similarly, in 2 cases (patients J. L. and M. S.) the fall ir 
oxygen consumption to within the normal range took place more rapid! 
than did the decrease in peripheral blood flow. Irjasmuch as the changes 
in the hand blood flow following thyroidectomy varied in the different 
patients, no general correlation could be made between the blood flow 
in this site and the results obtained with the other procedures. 
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Fig. 2.—The effect of thyroidectomy. The average of data for all patients is 
expressed as the percentage of the highest preoperative levels. The postoperative 
observations are depicted in three week periods. 


COMMENT 


Resting Blood Flow During Hyperthyroidism.—From the preceding 
results it is apparent that there is a definite augmentation in the rate 
of resting blood flow through the forearm and leg during the hyper- 
thyroid state. This observation is in accord with the previously known 
circulatory findings of an increase in cardiac output,’ blood volume,’ 
pulse pressure * and pulse rate.* The rate of blood flow in the hand, 
however, is not strikingly increased, since the readings for the most part 
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fall within the upper range of those obtained for normal subjects. In 
this respect, the data of Kirklin and his associates *® on the cutaneous 
temperature of the finger tip may be pertinent. These investigators 
found that only minor reductions in temperature occurred after partial 
thyroidectomy. Similarly, H. J. Stewart and Evans * reported that a 
significant change in the average cutaneous temperature of the hand did 
not occur after operation. G. N. Stewart,’* however, using the 
calorimetric method, found an augmented hand flow in a single case 
of hyperthyroidism. 

The difference between the response of the hand in the hyperthyroid 
state and that of the forearm and the leg may in some way be linked 
with the fact that the first region is composed principally of skin, with 
its numerous arteriovenous shunts, while in the other two regions muscle 
tissue predominates. Aside from this gross anatomic distinction, the 
nervous control of the blood vessels is also different. As has been 
shown recently,® the blood vessels of the hand are under the control of 
the vasomotor center, while those of the forearm and leg are little if at 
all affected by vasoconstrictor impulses. Blood flow in the hand, there- 
fore, will be decreased by various hormonal influences and by different 
types of psychic and noxious stimuli. Conversely, the other two vascular 
beds, under similar conditions, will generally demonstrate an increase in 
flow, either as a result of active vasodilatation or in consequence of an 
augmented cardiac output. 

Evidence has recently been presented which appears to indicate that 
the skin of the normal forearm and leg contributes little to heat dissipa- 
tion under ordinary environmental conditions.** Our finding in cases 
of hyperthyroidism of a significant increase in total blood flow to the 
forearm, together with that of Roberts and Griffith * of dilated cutaneous 
capillaries in this site, would suggest that under such circumstances this 
vascular bed may play a role in heat elimination. However, it does not 
seem reasonable to assume that this factor alone accounts for the 
enhanced circulation through the forearm and the leg. Since most of 
the recent work favors the view that the thyroid hormone raises the 
catabolic activity of tissues,’* it is conceivable that at least a good portion 


13. Stewart, G. N.: Studies on the Circulation in Man: The Blood Flow in 
the Hands and Feet in Normal and Pathological Cases, in Harvey Lectures, 1912- 
1913, Philadelphia, J. B. Lippincott Company, 1913, vol. 8, p. 86. 

14. Grant, R. T., and Pearson, R. S. B.: The Blood Circulation in the Human 
Limb: Observations on the Differences Between the Proximal and Distal Parts 
and Remarks on the Regulation of Body Temperature, Clin. Sc. 3:119 (April) 1938. 

15. Gerard, R. W., and McIntyre, M.: The Effect of Thyroid Feeding on 
Tissue Respiration, Am. J. Physiol. 108:225 (Jan.) 1933. McEachern, D.: Direct 
Measurements of the Oxygen Consumption of Isolated, Beating Auricles from 
Normal and Thyrdtoxic Guinea-Pigs, Bull. Johns Hopkins Hosp. $0:287 (April) 
1932, 
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of the augmented peripheral blood flow in hyperthyroidism is called fort! 
by the increased oxygen demands of the muscles. 

Resting Blood Flow After Thyroidectomy.—It is obvious from th: 
preceding data that subtotal thyroidectomy results in a decreased rate 
of blood flow through the forearm and the leg, with a return to a normal! 
level some time after operation. It is of interest that in 4 patients ther: 
was also a diminution in hand flow, from a high normal to a subnorma! 
level. Since the length of the period during which the aforementioned 
changes took place was definitely greater than that in which the pulse 
rate and blood pressure returned to normal levels (fig. 2), the possibility 
suggests itself that the augmentation in peripheral blood flow in hyper- 
thyroidism was not due solely to an increased cardiac output. If the 
latter were the only factor, the decrease in pulse rate and pulse pressure 
(these factors generally being an index of cardiac output) should have 
exactly paralleled the diminution in peripheral blood flow. It would 
appear, therefore, that the response of the peripheral blood vessels, 
consequent to the hyperthyroid state, is more lasting than that of the 
heart. 

SUMMARY AND CONCLUSIONS 

1. The rate of blood flow through the hand, forearm and leg was 
studied in a series of 12 hyperthyroid subjects by means of the venous 
occlusion plethysmographic method. In 7 of the patients opportunity 
was offered to observe the changes in flow for some time after 
thyroidectomy. 

2. The average resting blood flow in the forearm and leg of the 
hyperthyroid subjects was significantly increased over that of a control 
series. After thyroidectomy there was a decrease, with a return to a 
normal level in eleven to sixty-three days after operation. 

3. The average resting blood flow in the hand was not strikingly 
increased, although some of the individual readings were significantly 
greater than those of the control group. After thyroidectomy in the 
majority of cases the flow decreased to a subnormal level. 

4. The rate of fall in peripheral blood flow to normal levels, sub- 
sequent to operation, occurred more slowly than did the decrease in 
pulse rate and pulse pressure. 


Drs. J. L. Ransohoff and A. M. Wigser cooperated in the study. 





ELECTROCARDIOGRAPHIC STUDIES ON ARTIFICIALLY 
PRODUCED PULMONARY ARTERY OCCLUSION 
IN HUMAN BEINGS 


CHARLES W. SEMISCH III, M.D 
AND 
LOUIS MERVES, M.D. 


PHILADELPHIA 


The clinical differentiation between pulmonary artery occlusion and 
coronary artery occlusion is difficult, and at times impossible. In the 
past this was a matter purely of academic interest, since treatment of 


both consisted of complete rest and supportive care. Now, however, 
when the application of specific therapy is possible, early accurate 
diagnosis becomes imperative. The electrocardiograph is a physical 
apparatus which accurately records the curves of differences in electro- 
potential generated by the functioning heart. With any appreciable 
bstruction to pulmonary artery circulation (as that produced by an 
embolus) there is a rise in the pulmonary artery pressure gradient, 
and therefore increased resistance is presented to the discharge of blood 
from the right ventricle. On this basis, it is, a priori, to be suspected 
that there would be a disturbance in the electropotential balance which 
would be reflected on the electrocardiogram. 

McGinn and White (1935) * coined the term acute cor pulmonale 
to designate this condition and described what they believed to be a 
characteristic electrocardiographic pattern, namely, (1) a prominent 
S wave and lowered take-off of the RS-T segment in lead I, (2) a 
staircase ascent of the RS-T segment in lead II and (3) a deep O wave 
and an inverted T wave in lead III. All this was postulated on dilata- 
tion and partial failure of the chambers on the right side of the heart 
\fter this report several others appeared. Barnes’ attempted to 
differentiate the electrocardiographic contours produced by pulmonary 
embolus from those produced by posterior coronary occlusion. Love, 
Brugler and Winslow* reported their observations on 12 patients, 


From the Ross V. Patterson Heart Station, Jefferson Hospital. 

1. McGinn, S., and White, P. D.: Acute Cor Pulmonale Resulting from 
Pulmonary Embolism: Its Clinical Recognition, J. A. M. A. 104:1473 (April 
27) 1935. 

2. Barnes, A. R.: Proc. Staff Meet., Mayo Clin. 11:11, 1936; Pulmonary 
Embolism, J. A. M. A. 109:1347 (Oct. 23) 1937. 

3. Love, W. S., Jr.; Brugler, G. W., and Winslow, N.: Ann. Int. Med 
11:2109, 1938. 
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58 per cent) of whom showed significant electrocardiographic 
ange, namely, depression of the RS-T segments in leads I and III, 
flattening and rarely inversion of the T wave in lead II and an inverted 
wave in lead III, with or without a Q wave. Abnormal T waves 

n lead IV were noted for 5 (42 per cent) of the patients. The authors 
expressed the belief that from 50 to 85 per cent of the pulmonary 
irculation must be occluded to produce electrocardiograms with 
significant systemic changes. Krumbhaar* observed the changes of 
bundle branch block following experimental pulmonary artery ligation. 
It was clearly evident that pulmonary embolus produced electrocardio- 
graphic change, that electrocardiographic changes are but reflections 
of cardiac change, and attempts were made to explain the mechanism. 
Mosler* and Buchbinder and Katz*® suggested that a circulatory 
deficiency of the coronary arteries resulted from the obstruction to 
blood flow. Scherf and Schénbrunner* expressed the opinion that a 
vagal reflex was responsible for a reduction in coronary flow. The same 
end was accomplished by the fall in aortic pressure, according to 
Haggart and Walker.* Love and Brugler® tried to take all factors 
into account. They pictured a cycle—the mechanical pulmonary obstruc- 


4. Krumbhaar, E. B.: Am. J. M. Sc. 187:792, 1934. 

5. Mosler, E.: Med. Klin. 43:1555, 1931. 

6. Buchbinder, W. C., and Katz, L. W.: Am. J. M. Sc. 187:785, 1934. 

7. Scherf, D., and Schénbrunner, E.: Ztschr. f. klin. Med. 128:455, 1935; 
Klin. Wehnschr, 16:340, 1937. 

8. Haggart, G. E., and Walker, A. M.: Physiology of Pulmonary Embolism 
as Disclosed by Quantitative Occlusion of the Pulmonary Artery, Arch. Surg. 
6:764 (May) 1923. 

9. Love, W. S., Jr., and Brugler, G. W.: South. M. J. 30:371, 1937. 











EXPLANATION OF FicurE 1 


Case 1. A, preoperative electrocardiogram, with a normal axis. 8B, post- 
operative electrocardiogram, with a tendency to a right axis deviation and a 
staircase ascent of the ST segments in leads I and II. C, electrocardiogram 
made twenty-four hours after operation, with a normal preoperative contour. 

Case 2. D, preoperative electrocardiogram, with a normal axis. £, post- 
perative electrocardiogram, with a prominent S wave in lead I, a tendency to 
1 right axis deviation, a staircase ascent of the ST segment in lead I and an 
inverted T wave in lead III. F, electrocardiogram made twenty-four hours after 
peration, with a prominent S wave in lead I and a return of the axis to normal. 

Case 3. G, preoperative electrocardiogram, with a normal contour. H, post- 
perative electrocardiogram, with a prominent S wave in lead I, a normal axis, 
i staircase ascent of the ST segment in lead II and low voltage throughout the 
ntire tracing. J, electrocardiogram made twenty-four hours after operation, with 

normal axis and low voltage throughout. 








ARCHIVES OF INTERNAL MEDICINE 


te Aor BONY i, itt ane ate aaa 


DME, pcerilagty, getter 


Figure 2 


(See legend on opposite page) 





SEMISCH-MERVES—PULMONARY ARTERY OCCLUSION 421 


m produced myocardial anoxia, and this, in turn, reflexly affected 
oronary circulation. 

Durant, Ginsburg and Roesler*® stated, on the basis of serial 
lectrocardiograms, that a transient bundle block appeared within two 
» six hours of pulmonary embolism, with inversion of the T waves 
in leads II and III and the development of a Q wave in lead III. In 
those who survive the electrocardiogram soon returns to normal 
In experimental work on dogs, it seemed to them that the changes were 

due to mechanical obstruction and right ventricular dilatation. They 
noted (as have other observers) the inconstancy of T wave changes 
in dogs and that section of either the vagus or the sympathetic nerves 
jailed to alter the electrocardiographic patterns in these embolization 
experiments. Horn, Dack and Friedburg *' observed the resemblance 
of myocardial infarction and pulmonary embolism both clinically and 
electrocardiographically and in a study of 42 cases of pulmonary 
embolism noted evidence of acute myocardial ischemia in 8. They 
expressed the belief that right axis deviation, a deep S wave in lead I 
and a normal T wave in lead III reflected the right ventricular strain 
occasioned by the pulmonary arterial obstruction and that the myo- 
cardial ischemia (evidenced by a Q wave and a cove piane of the RS-T 
interval in lead IIIT) was due to shock, generalized anoxia (due to 
reduced pulmonary oxygenation of the blood) and vagal reflexes. 
They further stated that the increase in tension within the right 
ventricle diminished the flow through the right coronary artery. Soko- 


10. Durant, T. M.; Ginsburg, I. W, and Roesier, H: Am Heart J. 17:423, 
1939. 

11. Horn, H.; Dack, S., and Friedburg, C. K.: Cardiac Sequelae of Embo- 
lism of Pulmonary Artery, Arch. Int. Med. 64:296 (Aug.) 1939. 








EXPLANATION OF FiGcure 2 


Case 4. A, preoperative electrocardiogram, with low voltage of the QRS 
complex in all leads and a normal axis. 8, postoperative electrocardiogram, 
with a normal axis and prominent S waves in leads I and II. C, electrocardio- 
gram made twenty-four hours after operation, with preoperative contour. 

Case 5. D, preoperative electrocardiogram, with a normal axis. E, post- 
operative electrocardiogram, with a prominent S wave in lead I. F, electro- 
cardiogram made twenty-four hours after operation, with right axis deviation, 
elevation of the RT segment in leads II and III and evidence of right ventricular 
strain. Purulent pericarditis developed later. 

Case 6. G, preoperative electrocardiogram, with a normal axis and a small 
S wave in lead I. H, postoperative electrocardiogram, with a tendency to a 
right axis deviation and a prominent S wave in lead I. J, electrocardiogram 
made twenty-four hours after operation, with a normal axis and T waves flattened 
in all leads, J, electrocardiogram made forty-eight hours after operation, with 
preoperative contour. 
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low, Katz and Muscovitz ** made a clinical survey of the hospital 
records of 50 cases and divided the electrocardiograms into four groups, 
viz., (1) normal curves, (2) those with nonspecific changes, (3) those 
resembling curves of myocardial infarct and (4) those indicative of 
cor pulmonale. In the latter two groups, comprising 14 cases, only 5 
10 per cent) corresponded to the McGinn and White type of tracing. 
[hese authors were unable to note any characteristic evolution of the 
curves and were impressed by the transitory nature of the changes, but 
they did state “deviation of the axis to the right occurred in the 
majority of cases in which there were control records.” The electro 
cardiographic diagnosis of pulmonary embolus, according to these 
authors, rested on the absence of the usual curves of a posterior infarct, 
and the presence of (1) a depressed RS-T interval in lead I and possibly 
in lead IT, (2) low voltage, (3) right axis deviation and (4) a QO wave 
and an inverted T wave in lead III. 
The effect of depressor reflexes and reflex spasm occasioned by the 
sudden occlusion of the pulmonary artery is well known,’* but the 
statements of Fineberg and Wiggers ** are of interest. 


The right ventricle is normally adapted for response to widely different volumes 
of venous return, but it is not accustomed to react against such great variations 
in arterial resistance as is the left. 


They stated within 58 per cent of pulmonary arterial compression the 


compensatory mechanism is adequate, and there is “no evidence that 


12. Sokolow, M.; Katz, L. W., and Muscovitz, A. W.: Am. Heart J. 19:166, 


1940. 
13. de Takats, G.; Beck, W. C., and Fenn, G. K.: Surgery 6:339, 1939 


Scherf and Schénbrunner.? 
14. Fineberg, M. H., and Wiggers, C. J.: Am. Heart J. 11:255, 1936. 








EXPLANATION OF FicurE 3 


Case 7. <A, preoperative electrocardiogram, with a tendency to a left axis 
deviation. B, postoperative electrocardiogram, with a tendency to a right axis 
deviation and low voltage of the entire complex in lead I. C, electrocardiogram 
made twenty-four hours after operation, with preoperative contour. 

Case 8. D, preoperative electrocardiogram, with a normal axis, inverted T 
waves in leads I and II, ventricular extrasystoles in lead III and low voltage 
throughout. £, postoperative electrocardiogram, with a shift of the axis toward 
the right. F, electrocardiogram made twenty-four hours after operation, with a 
normal axis, an elevated RT segment in leads II and III and early development 
of a Q wave in lead III. Pericarditis developed later. 

Case 9. G, preoperative electrocardiogram, with a normal axis and a promi 
nent S wave in lead I. H, postoperative electrocardiogram, with a normal axis, 
low voltage in lead I and inverted T waves in leads II and III. J, electro- 
cardiogram made twenty-four hours after operation, with right axis deviation and 
a prominent S wave in lead I. J, electrocardiogram made forty-eight hours after 
operation, with preoperative contour. 
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rculatory failure following obstruction of the pulmonary circuit has 
y other cause than failure of the right ventricle.” In this connection 
Gibbon, Hopkinson and Churchill,’* observing the changes in arterial 
ind venous pressures produced by gradual occlusion of the pulmonary 
irtery in cats, reported that no change occurred until 60 per cent of 
the artery was occluded and that the failure of the circulation was due 
to obstruction of the right side of the heart. 
Through the cooperation of Dr. H. H. Bradshaw, of the surgical 
B service of Jefferson Hospital, we were given an opportunity to 
make serial electrocardiographic studies on patients who were being 
subjected to lobectomy or pneumonectomy. Tracings were made prior 
to operation, after induction of anesthesia, after the opening of the 
thoracic cavity, after the application of a ligature around the artery, 
ifter the removal of the lung tissue, after the closure of the chest and 
at regular intervals until no further changes occurred or the electro- 
cardiogram returned to normal. The anesthetic used in all these 
operative procedures was a mixture of cyclopropane, oxygen and ether. 


These studies are of particular significance for two reasons: I. So far 
as we know, these are the first reported experimental studies on human 
beings. 2. The exact time and amount of occlusion could be noted, thus 
enabling more valid deductions to be drawn from the tracings. It is 
quite apparent that the method is not wholly comparable to a naturally 


occurring pulmonary embolus because of the removal of the portion of 
lung with the obstructed circulation, and hence the absence of pulmonary 


15. Gibbon, J. H., Jr.; Hopkinson, M., and Churchill, E. G.: J. Clin. Investi 
gation 11:543, 1932. 








EXPLANATION OF FicuRE 4 


Case 10. A, preoperative electrocardiogram, with a prominent S wave in lead 
1 and a tendency to a right axis deviation. 3B, postoperative electrocardio- 
gram, with a right axis deviation, a deep S wave in lead I and a staircase 
ascent of the ST segment in lead II. C, electrocardiogram made twenty-four 
hours after operation, with a return to a normal pattern save for a prominent 
S wave in lead I. 

Case 11. D, preoperative electrocardiogram, with a normal axis and a deep 
Q wave in lead III. £, postoperative electrocardiogram, with a normal axis and 
flat T waves in leads I and II. F, electrocardiogram made twenty-four hours 
after operation, with a return to the preoperative contour save for low voltage 
throughout. 

Case 12. G, preoperative electrocardiogram, with a normal pattern. H, post- 
operative electrocardiogram, with a right axis deviation and a prominent S wave 
in lead I. J, electrocardiogram made twenty-four hours after operation, with a 
return to the preoperative contour. 
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infarction, but whatever knowledge can be gained from such a procedi 
seems worthy of scrutiny. It cannot be gainsaid that increased peri; 
eral resistance is offered to the discharge of blood from the rig 
ventricle in these cases. It is also quite apparent that in no case w 


more than a 55 per cent occlusion presented to the pulmonary fi 


In the accompanying figures are reproduced some of the electro- 
cardiographic tracings and the significant data. Space does not permit 


Fig. 5—Case 13. A, preoperative electrocardiogram, with deep S waves in 
leads II and III, left axis deviation and a sinus pause. B, postoperative electro- 
cardiogram, with low voltage in lead I and decreased voltage of the QRS con 
plex throughout. C, electrocardiogram made twenty-four hours after operatiot 
with a return to the preoperative contour. 

Case 14. D, preoperative electrocardiogram, with a normal axis. E£, post 
operative electrocardiogram, with low voltage in lead I and depressed S17 
segments in leads II and III. F, electrocardiogram made twenty-four hours ait 
operation, with a return to practically the same preoperative pattern save 
lowered voltage throughout. 


the inclusion of the completed series. It was again noted that mat 
different rhythms appeared during the induction of anesthesia, 
1 patient (not included in this report) died at operation of ventricula: 
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standstill. Nowhere in this series was any tracing encountered which 
resembled that of classic posterior infarct or bundle branch block. 
lwo (cases 1 and 2), or 14.3 per cent, demonstrated changes which 
might be said to be diagnostic; 4 (cases 3, 6, 10 and 12), or 28.6 per 
cent, were definitely suggestive, evidencing at least two of the significant 
alterations; 5 (cases 7, 8, 9, 13 and 14), or 35.7 per cent, showed 
change of axis alone, and 2 (cases 4 and 5), or 14.3 per cent, had 
deep S waves in lead I. Ten, or 71.4 per cent, demonstrated a change 


Significant Changes Immediately After and Twenty-Four Hours 
After Operation 








Development 
Right Axis, Staircase of 8: 
Deviation Ascent of With or 
RS-T Without Twenty-Four Hours 


Case or 
No Portion of Lung Removed Tendency Segment So After Operation 

1 Lower lobe of left lung........ Tendency + + Return to preoperative 
contour 

2 pee , Tendency + a S: persistent 

3 RigRe MBG... cccccscccescccesces — - + Lowered voltage 

4 Middle and lower lobes of left -- + Return to preoperative 

lung contour 

5 BE sveicristordnssccese -- -- 4 Pericarditis and right 
ventricular strain 

6 | ee ee Tendency —_ + Return to preoperative 
contour 

7 Lower lobe of right lung...... Deviation - -- Return to preoperative 
contour 

s PE Msc nkissbbnckacteseas Deviation ~~ — Pericarditis 

9 Middle and upper lobes of Tendency _ Right ventricular 

right lung strain 

10 BS Pee nbecddogeesaserare Tendency - -- Return to preoperative 
contour 

11 FATE MENG in victccvncccccesveses — -- — Lowered voltage 

12 Lower lobe of left lung........ Tendency — + Return to preoperative 
contour 

13 ds 5 ciatckahss détncdece Tendency (?) -- — Return to preoperative 
contour 

14 BE ia taks dees Sectasaces Tendency -- _ Lowered voltage 





of electrical axis to the right. Of the 14 electrocardiograms, only 1 
(case 11), was considered to show alteration of a nonspecific character, 
namely, flattening of the T waves in all leads. In cases 5 and 8 
pericarditis developed postoperatively, and the tracings reproduced 
demonstrate the elevation of the RS-T segments in leads II and III 
in both cases, although a Q wave in lead III was seen only in case 8. 
Summarized from the view of usefulness in diagnosis, 2 electrocardio- 
grams were diagnostic, 7 were highly suggestive (failure of serial 
tracings to develop the pattern expected in coronary occlusion would 
go far to help establish a diagnosis), 4 had changes which could be 
intelligently and usefully interpreted only when compared with prior 
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tracings and only 1 showed alterations which would be consider: 
noncontributory toward the establishment of a diagnosis. These sel 
tions have been made arbitrarily, only from the tracings taker 
immediately after the operation, since no further diagnostically 
nificant changes appear thereafter. Within twenty-four hours, in 
cases, tracings returned to the preoperative pattern (though lowered 
voltage was evident in 3). In 1 case evidence of right ventricular strai: 
persisted for forty-eight hours; in 2 cases the electrocardiographi 
changes of pericarditis were seen, and in 1 (case 2) there was per 
sistence of the S wave in lead I. 

Scrutiny of the assembled material demonstrates no correlation in 
this study between age, sex, site and extent of the occlusion or previous 
electrocardiographic pattern and development of electropotential changes 
The fact that 71.4 per cent of the electrocardiograms presented evidence of 
axis shift to the right must be taken as evidence of strain placed on 
the right ventricle, since in 6 of the 10 showing this change operation 
was performed on the left hemithorax. The next most frequently 
observed change was the appearance of an S wave in lead J, and this 
further supports the view of McGinn and White. In none of the 14 
cases studied was there immediately after operation a change in the 
Q and T waves in lead III, the T wave changes apparently being 
entirely nonspecific except in the 2 cases (5 and 9) of frank right 
ventricular strain. The evidence in these tracings indicates that change 
occurs immediately after occlusion and usually disappears within 
twenty-four hours. It should again be emphasized that in no case was 
there an obstruction of more than 55 per cent of the pulmonar 
circulation. 

SUM MARY 

An electrocardiographic study is presented of 14 cases of acute 
pulmonary artery occlusion in human beings incident to partial or 
complete unilateral pneumonectomy. 

The significant changes in the electrocardiographic pattern produced 
by acute pulmonary artery occlusion in this study are: (1) shift of 
the electrical axis to the right, 71.4 per cent; (2) development of a 
deep S wave in lead I, 50 per cent, and (3) staircase ascent of the 
RS-T segment in lead II, 28.6 per cent. These changes tend to appear 
immediately after the occlusion and to disappear within twenty-four 
hours, but not constantly so. 

The nature of the changes observed are such as to lend support 
to the belief that electrocardiographic changes associated with pul 
monary embolism are produced by strain placed on the right ventricle 

Proper use and interpretation of electrocardiograms, bearing in 
mind their limitations, may be of help in differentiating pulmonary 
embolism at its onset from clinically similar diseases. 





EFFECT OF INFLAMMATION ON THE CONCEN- 
TRATION OF SULFANILAMIDE IN PLEURAL 
AND JOINT FLUIDS 


RAYMOND GREGORY, M.D., Pxs.D. 
GALVESTON, TEXAS 


Marshall, Emerson and Cutting * have emphasized that the distribu- 
tion of sulfanilamide is essentially equal in all the tissues of the body 
with the exception of bone and fat. They called attention to the slightly 
lower concentration of this substance in the saliva and pancreatic juice 
of the dog and in the spinal fluid of man as compared with its level in 
the blood. 

These workers studied the concentration of sulfanilamide in pleural 
fluid in a few instances. They found, for example, a level of 7.4 mg. of 
drug per hundred cubic centimeters of pleural exudate in a case of 
streptococcic empyema, with a corresponding blood level of 9.3 mg. per 
hundred cubic centimeters. In another case they found 11 mg. per 
hundred cubic centimeters in a pleural effusion from a patient to whom 
0.10 to 0.12 Gm. of drug per kilogram of body weight was being admin- 
istered daily. In a second paper these investigators? referred again to 
the aforementioned case of pleural effusion, of undesignated cause, as 
well as to the case of a patient with hemolytic streptococcic empyema 
who was receiving 2.4 Gm. of sulfanilamide daily and who had a level of 
3.5 mg. of the drug per hundred cubic centimeters of pleural exudate. 

Apparently but little attention has been paid to the passage of sulf- 
anilamide into fluids of inflammatory origin. Some authors * have used 
sulfanilamide in the treatment of empyema but have not mentioned the 
concentration of the drug in the pleural exudate. 


1. Marshall, E. K., Jr.; Emerson, K., Jr., and Cutting, W. C.: The Distri- 
bution of Sulfanilamide in the Organism, J. Pharmacol. & Exper. Therap. 61:196, 
1937. 

2. Marshall, E. K., Jr.; Emerson, K., Jr., and Cutting, W. C.: Paraamino- 
benzenesulfonamide: Absorption and Excretion; Method of Determination in Urine 
and Blood, J. A. M. A. 108:953 (March 20) 1937. 

3. Lester, C. W.: Sulfanilamide and Prontosil in the Treatment of Hemolytic 
Streptococcus Empyema in Children, Am. J. Surg. 48:153, 1939. O6ctken, H.: 
Uliron bei Meningokokken-Meningitis und post-pneumonischen Pneumokokken- 
pleuraempyem, Deutsche med. Wchnschr. 64:1683, 1938. Gay, F. P., and Clark, 
A. R.: On the Mode of Action of Sulfanilamide in Experimental Streptococcus 
Empyema, J. Exper. Med. 66:535, 1937. 
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As just noted, Marshall and associates reported the levels of the dru; 
in the pleural fluid in 1 case of streptococcic empyema and 1 case « 
pleural effusion. The levels were 7.4 and 11 mg. per hundred cubi 
centimeters, respectively. These values were close to the respective 
blood levels. Leahy * reported values for sulianilamide in the pleural 
fluid in 2 of 7 cases of streptococcic empyema in which treatment was 
with this drug. The estimations were limited to one in each of the 2 
cases, and the results per hundred cubic centimeters were 4.6 and 2.7 mg. 
in the blood and 2.9 and 3.0 mg. in the pleural fluid, respectively. 

Two well known monographs * on the subject of sulfanilamide and 
related compounds had little or nothing to say regarding the accumula- 
tion of sulfanilamide in pleural fluid. 

The results I have obtained from a study of the level of sulfanilamide 
in the blood and that in pleural fluid of patients with acute tuberculous 
pleural effusion have shown a great difference between the two. These 
results indicate that an inflammatory reaction may greatly influence the 
local concentration of sulfanilamide. 


MATERIAL AND METHOD 


Five patients with proved acute tuberculous pleural effusion or a clinical diag- 
nosis of such disease served as the subjects of six serial studies. All patients were 
acutely ill with fever. The cause of the pleural effusion was proved to be the 
tubercle bacillus in 4 cases. From the nature of the fluid and the clinical course 
of illness the effusion appeared to be tuberculous in the fifth patient studied, 
although tubercle bacilli were not found. In addition, 1 patient with acute and 1 
with chronic inflammatory joint disease served as subjects. 

The drug was given in a large initial dose, such as 4 or 5 Gm. (60 to 75 grains), 
and in doses of 15 to 20 grains (1 to 13 Gm.) at four hour intervals there- 
after. 

The levels of sulfanilamide in the blood, pleural fluid and joint fluid were 
estimated by the method of Marshall, Emerson and Cutting.” 


RESULTS 


The results of the study are recorded in tables 1 and 2. The striking 
general fact is that in all instances the pleural fluid was found to contain 
at some time an amount of sulfanilamide much greater than that in the 
blood. The patient with the acute inflammatory disease of a joint also 


4. Leahy, L. J.: The Use of Sulfanilamide in the Treatment of Hemolytic 
Streptococcic Empyema, New York State J. Med. 40:347, 1940. 

5. Long, P. H., and Bliss, E. A.: The Clinical and Experimental Use of 
Sulfanilamide, Sulfapyridine and Allied Compounds, New York, The Macmillar 
Company, 1939. Mellon, R. R.; Gross, P., and Cooper, F. B.: Sulfanilamid« 
Therapy of Bacterial Infections, Springfield, Ill, Charles C. Thomas, Publisher, 
1938. 





GREGORY—INFLAMMATION AND SULFANILAMID!I 431 


showed a marked increase of the drug in the joint fluid as compared 
with the level in the blood. In patient A. B. the pleural fluid level 
of sulfanilamide reached 66.6 mg. per hundred cubic centimeters, 
approximately six times the concentration in the blood. The marked 
disparity in the levels of the drug is shown in this case by the presence 
of a slight trace in the blood and a concentration of 44.4 mg. per hundred 
cubic centimeters in the pleural fluid. In patient H. H. the respective 
levels of 7.1 and 133.3 mg. per hundred cubic centimeters of blood and 
of pleural fluid showed a nineteenfold increase in the concentration of 
the drug in the pleural fluid. 

It is difficult to explain some of the results. For example, in patient 
\. B. on May 30 the blood contained none and the pleural fluid only a 
trace of the drug. Four days later, however, the blood showed a slight 
trace and the pleural fluid 44.4 mg. per hundred cubic centimeters. The 
drug had been discontinued eight days previously. The factor of con- 
centration of the drug in the pleural fluid by absorption of water may be 
the explanation. This factor was not rigidly controlled. However, fre- 
quent physical and roentgen ray examinations of the chest and general 
clinical knowledge of the case did not indicate rapid absorption of fluid. 

The rapidity with which the marked concentration of the drug occurs 
in the pleural fluid is shown in all 5 cases studied. In patient A. B. the 
pleural fluid level was more than double the blood value five hours 
after the initial dose. In patient H. H. the pleural fluid level was eight 
times the blood level of the drug within three hours after the initial 
dose. In this instance one would have expected a higher blood level 
of the drug on the basis of the amount given. The rapid accumulation of 
the drug in the pleural fluid probably prevented the blood level from 
rising as it would have done in the absence of the pleural fluid. In the 
case of J. J. this point is further emphasized by the fact that the pleural 
fluid level was more than fifteen times the blood level one hour after an 
initial dose of 75 grains (4.9 Gm.). In the instance of the first admis- 
sion of patient R. R., the level of sulfanilamide in the pleural fluid was 
double that in the blood within three hours after the initial dose. A 
much more rapid diffusion of the drug into the pleural fluid was shown 
during the second admission of the same patient, at which time the 
amount of sulfanilamide in the pleural fluid was four times the blood 
level of the drug one hour after the initial dose. This patient was 
severely ill, with high fever, at the time. This was interpreted as 
probably indicating a greater inflammatory reaction in the pleura at the 
time of the second admission. 

In 3 patients, A. B., J. S. and R. R. on the first admission, in whom 
the concentration of sulfanilamide in the pleural fluid did not rise so 
quickly to high levels, the initial blood values of the drug, up to four 











TABLE 1.—Comparison of the Blood and Pleural Fluid Levels of Sulfanilamide i 


Five Cases of Acute Tuberculous Pleurisy with Effusion 
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First Admission 


8:00 a. m. 
9:00 a. m. 
10:00 a. m. 
11 a. m. and 
5, 8 and 11 p. 
12 noon 
3:00 p. m. 
6:00 p. m. 
9:00 a. m. 
9:00 a. m. 
11:00 a. m. 
10:45 a. m. 
10:45 a. m. 
12:45 p. m. 
11:00 a. m. 
11:00 a. m. 
1:00 p. m. 
11:00 a. m. 
11:00 a. m. 
11:00 a. m. 
11:00 a. m. 





Concentration of 
Sulfanilamide, Mg. 
per 100 Ce. 
Sulfanilamide — 
Dosage Blood Pleural Fluid 
60 grains 
20 gr. every 4 hr. 
o09es0eeseeroneee 11.7 27.4 
15 gr. every 4 hr. 10.9 50.0 
Drug stopped 
she dwnskta tenes 11.1 66.6 
bepene chanbdeouR~ No Trace 
Santvaes Slight trace 44.4 
rer eee None None 
60 gr. 
15 gr. every 4 to 6 hr. 5 40 
Same 10 10 
Last dose at 8 10 10 
&. m.; total dose 
160 gr. 
None 33.3 
None 72.7 
A | 133.8 
None None 
50 gr. 
20 gr. every 4 hr. 
esceee cceccdecsoce 10.2 8.8 
20 gr. every 4 hr. 13.3 15.3 
Last dose 20 gr. 
dckesentessbardse 14.3 15.3 
bhedstsenaneonse® 10.0 40.0 
iediinkiaaseuanen None 40.0 
RET Cen a AINE None 40.0 
hicknaboaeuhwne None 38.0 
sVesaeceabastseeu None None 
75 gr. 
phuba kg ekiee thas 4 66.6 
PEP ry ee 5 72.7 
SR a ee oe ee 6.2 88 
15 gr. 7.0 114.2 
15 gr. 
devdhuturabaetsee 5.0 23.0 
pardvebanthiensses (Pericardial fluid, 8.3 mg.) 
pndsouasmaneonmae None 53.3 
icinvebabess ooalees Slight trace 36.3 
andens bear eneawee 5.8 29.6 
cutwabathesedteas None 36.3 
eidcenaceeneresds 4.0 58.8 
ee dib¥ense<eeas< 14.2 Bare trace 
idles tesa ssh00 None Trace 
75 gr. 
bappnsinseadstaseas 8.5 8.7 
nhadaddbas¥sceone 114 9.5 
15 gr. 11.7 22.2 
12.5 25.0 
7 5.2 
5 17.3 
44 5.8 
Faintest trace 34.4 
None 42.1 
None $2.8 
(700 ec. pleural 
fluid removed) 
Not examined 38.0 
None 44.4 
None 100 
None 15.1 
None 33.3 
None 51.9 
Slightest trace Small trace 
None None 











LE 1——Comparison of the Blood and Pleural Fluid Levels of Sulfanilamide in 
Five Cases of Acute Tuberculous Pleurisy with Effusion—Continued 
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hours after the initial large dose, were about 10 mg. per hundred 
cubic centimeters. This is the amount usually seen under such circum- 
stances. In 2 other patients, however, H. H. and J. J., in whom the 
concentration of sulfanilamide in the pleural fluid quickly reached high 
levels, the blood level of the drug was only about half that usually found 
after the amount of the drug which was given. This apparent capacity 
of large inflammatory exudates to prevent the attainment of a desirable 
blood level of the drug may be an important consideration in the treat- 
ment of some patients. On the other hand, the apparent tendency of 
sulfanilamide to become selectively concentrated in fluids of inflammatory 
origin may raise the question whether relatively much smaller doses 
than those usually employed would not suffice to bring the concentration 
in the area of inflammation to an effective level. It is obvious that this 
speculation would not apply in cases of septicemia. 

The length of time that the high levels of sulfanilamide remained 
in the pleural fluid is of interest. In patient J. J. the pleural fluid level 
of the drug was 58.8 mg. per hundred cubic centimeters twenty-one 
days after the drug was discontinued. In patient R. R. it was 100 mg. 
ten days after and 51 mg. per hundred cubic centimeters eighteen days 
after discontinuation of the drug. Twenty-one days after the drug was 
discontinued only a small trace remained in the pleural fluid. On the 
second admission of patient R. R. the level of sulfanilamide in the pleural 
fluid was 57 mg. per hundred cubic centimeters twenty days after and 
3.5 mg. twenty-nine days after discontinuation of the drug. In the case 
of A. B. 44.4 mg. of sulfanilamide per hundred cubic centimeters 
remained in the pleural fluid ten days after the drug was stopped. 
It disappeared from the pleural fluid within seven more days. Patient 
H. H. showed the high value of 133 mg. of the drug per hundred cubic 
centimeters of pleural fluid fifteen days after the drug was stopped, but 
none three days later, i. e., eighteen days after discontinuation of the 
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drug. J. S. showed 38 mg. of sulfamlamide per hundred cubic centi- 
meters of pleural fluid twenty days after discontinuation of the drug 
Within another week the drug had disappeared from the pleural flui 
In general, the results in the few cases studied indicate that sulfanilamic 
may remain in the pleural fluid at high levels two to three weeks aiter 
the drug is stopped. 

The large amounts present in the pleural fluid, and perhaps in othe: 
fluids as well, may serve as the source from which the blood level of th 
drug may again reach a considerable figure. This is shown by the 
following data: On May 24 and May 30 sulfanilamide was not found 
in the blood of patient H. H. On June 3, however, the blood value 
was 7.1 mg. per hundred cubic centimeters. In the case of patient J. J. 
there was no sulfanilamide in the blood on January 17, a slight trace 


TABLE 2.—Comparison of the Blood and Joint Fluid Levels of Sulfanilamide in a 
Case of Acute Purulent Effusion of the Left Knee of Undefined Cause and 
a Case of Chronic Gonococcic (?) Arthritis of the Right Elbow 
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Rae ee - 3 8:00 a. m. 75 grains 
5.2 
None 
1, 


80 grains 
20 grains 


on January 21, 5.8 mg. per hundred cubic centimeters on January 
none on January 27, 4.0 mg. on February 2 and 14.2 mg. on February 
The blood of patient R. R. showed similar changes on the second 
admission. These results indicate that it is necessary to bear in mind 
the possibility of reabsorption of the drug from large exudates, par- 
ticularly with reference to continued or renewed administration. It 
would obviously be possible to exceed the limit of safe blood levels of 
the drug if absorption both from the gastrointestinal tract and from an 
inflammatory exudate occurred simultaneously. This is further evidence 
of the desirability for control of therapy by frequent estimations of the 
blood levels of sulfanilamide. 

Table 2 shows the results obtained in 2 cases of joint effusion 
Patient J. J. presented all the clinical evidence of acute purulent 
arthritis. The localization in one large joint, the purulent nature of 
the fluid, the extreme tenderness, the local redness, the swelling, etc., 
were responsible for a clinical diagnosis of acute gonococcic arthritis 
The etiologic agent was never proved bacteriologically. It may be seen 
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from table 2 that on June 12, two days after a single dose of 75 grains 

4.9 Gm.) of sulfanilamide, the level of the drug in the joint fluid was 
unusually high, 228 mg. per hundred cubic centimeters. The drug was 
not detectable in a sample of blood taken at the same time as the joint 
fluid. Five days later the level of sulfanilamide in the joint fluid was 
still 88 mg. per hundred cubic centimeters and that in the blood 1.7 mg. 
This shows the extreme degree to which this drug may become con- 
centrated in an acutely inflamed area. 

Data for patient W. F., on the contrary, show what may occur in a 
case of chronic inflammation of a joint (table 2). This patient came 
to the hospital complaining of a swollen right elbow. This joint had 
become acutely tender, swollen and red for the first time about six 
months before admission to the hospital. The joint was not tender 
at the time of admission, but it was almost useless because of marked 
destruction of the joint cartilage. There was a history of an episode of 
acute gonorrheal urethritis which had preceded the initial symptoms in 
the joint by several weeks. A urethral smear was positive for gonococci 
while the patient was in the hospital. The joint fluid was viscous and 
opalescent and had a high protein content, but no cellular elements were 
seen On microscopic study. 

Reference to the tabie will show that the levels of sulfanilamide in 
the joint fluid of W. F. were practically identical with those found in the 
blood on three occasions. This is probably due to the fact that the 
inflammation had completely subsided and the capillary permeability, 
which is increased in acutely inflamed areas, had again returned to 
normal. 

COMMENT 


The marked increase of the level of sulfanilamide in the pleural fluid 
over that in the blood shown in the six serial studies of 5 patients with 
acute inflammation of the pleura is no doubt due to the increase in perme- 
ability of capillaries well known to accompany acute inflammation. 
It is interesting to speculate whether there may be a similar increase in 
the concentration of this and related drugs when they are used in the 
treatment of such diseases as streptococcic empyema and streptococcic 
and meningococcic meningitides. It seems reasonable to predict that 
the same marked increase in the concentration of the drug over the level 
in the blood may be found in the inflamed areas, if a sufficient number 
of observations are made. 

It is also desirable to speculate whether this same increase may not 
occur in localized areas of inflammation, such as are associated with pneu- 
monia and cellulitis. It seems unlikely, however, that the increased level 
in the acutely inflamed area would persist any length of time after the 
drug was discontinued. One may also wonder, on the basis of evidence 
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presented, whether it is not possible to attain bacteriostatic concentra 
tions of the drug, i. e., 10 to 15 mg. per hundred cubic centimeters, 

inflamed tissue without the same high level in the blood. This con- 
sideration would obviously not apply in cases of septicemia. If such is 
the case, it would have an important bearing on the possibility of 
decreasing the toxic, and even fatal, effects cf sulfanilamide and related 
substances. It may also explain the satisfactory therapeutic results 


often observed with a relatively low blood level. 


SUMMARY AND CONCLUSIONS 


The results of the study of the concentration of sulfanilamide in the 
acute inflammatory pleural exudate of 5 patients on six occasions and 
in the joint fluid in 1 case of acute and 1 case of chronic arthritis with 
effusion are presented. The results are discussed from the point of view 
that possibly a lower than currently accepted blood level of sulfanilamide 
may suffice to produce a concentration of the drug in the inflamed areas 
sufficiently high to achieve the necessary results. The possible decrease 
in the toxic effects resulting from a lower blood level is mentioned. 





SHORT PR INTERVAL ASSOCIATED WITH A 
PROLONGED QRS COMPLEX 


A CLINICAL AND EXPERIMENTAL STUDY 
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NEW YORK 


Twelve years ago Wolff, Parkinson and White’ described a 
syndrome appearing in healthy young people subject to attacks of 
paroxysmal tachycardia. Electrocardiograms taken during the intervals 
between attacks showed wide ORS complexes with short PR intervals. 
Isolated cases had been previously reported by Wilson,? Wedd * and 
Hamburger,* but the complete picture had not been appreciated. This 
syndrome, though uncommon, is now well known,° and it is recognized 
that the bizarre electrocardiograms do not necessarily represent cardiac 
damage. It occurs in all age groups with the exception that it has not 
yet been recognized in a newborn infant. It is more common in males, 
and most persons have attacks of paroxysmal tachycardia of either 
supraventricular or ventricular origin. In some of the cases reported 
atropine or exercise has caused the electrocardiographic pattern to return 
to a normal configuration, but this is not an invariable finding. A recent 
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paper by Hunter, Papp and Parkinson * gave a good review of the sul 
ject and listed the numerous mechanisms that have been suggested t 
explain this phenomenon. 

Many of these hypotheses have been ingenious and complicated, and 
none has ever been definitely proved. One group of investigators has 
suggested that the electrocardiographic changes represent true bundle 
branch block, while a larger group has expressed the belief that it is only 
an apparent bundle branch block due to a ventricular asynchronism, with 
premature stimulation and contraction of one ventricle. 


CLINICAL STUDY 


We first became interested in this problem about three years ago 
when we observed a typical case of the syndrome in a 68 year old woman 
who came to the clinic because of episodes of paroxysmal tachycardia of 
three years’ duration. Her attacks had become increasingly frequent 
during the preceding year and at the time of admission often occurred 
ten times a day. There was no previous history of heart disease. A com- 
plete cardiac examination revealed that the patient probably had early 
arteriosclerotic heart disease, consistent with her age. There was no 
hypertension or angina pectoris, and there had been no evidence of 
cardiac failure. 

Figure 1 shows the electrocardiograms of this patient made during 
an attack of paroxysmal tachycardia, during normal rhythm and at a time 
when the PR interval was short and the ORS complex was prolonged. 
The last type of pattern would disappear from time to time but was not 
definitely influenced by atropine or vagal pressure. The attacks of par- 
oxysmal tachycardia were controlled by quinidine sulfate, and she has 
remained free of cardiac symptoms for three years. During the past 
eighteen months her electrocardiograms have consistently shown a short 
PR interval and a prolonged QRS complex. Esophageal electrocardi- 
ograms showed similar changes. 

In an incomplete study of our files we have found 4 cases of a similar 
condition, 1 of which* has been reported previously. The case of a 
25 year old stenographer (fig. 2) is interesting in many respects. This 
patient first reported to the clinic in 1925, at the age of 9 years. She 
had no particular complaints, but a routine electrocardiogram showed 


6. Hunter, A.; Papp, C., and Parkinson, J.: The Syndrome of Short P-R 
Interval, Apparent Bundle Branch Block, and Associated Paroxysmal Tachy- 
cardia, Brit. Heart J. 2:107 (April) 1940. 

7. Sigler, L. H.: Functional Bundle Branch Block (Partial) Paradoxically 
Relieved by Vagal Stimulation, Am. J. M. Sc. 185:211 (Feb.) 1933. 
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unusual type of tracing ; she was considered to have heart disease and 

as followed intermittently in the cardiac clinic. A recent electrocardi- 

eram (fig. 2B) showed the short PR intervals and wide QRS com- 

plexes typical of this syndrome. Slurring of the initial QRS deflection, 
which is a common observation, was present. A review of the history 


id ot emi — \nsaahy 


acianaad 


War Aria fa Ae Avy 


Fig. 1 (patient E. S., a 68 year old woman).—A, standard leads during an 
attack of paroxysmal tachycardia. B, normal complexes. C, standard leads with 
short PR intervals and wide QRS complexes. 








Fig. 2 (patient T. B.).—A, standard leads taken in 1925, at the age of 9 years. 
8, standard leads taken in 1940, at the age of 24 years. All tracings show short 
PR intervals with wide QRS complexes. 


and physical findings of this patient showed that aside from episodes 
f palpitation there was no evidence of organic heart disease. She was 
somewhat apprehensive bceause she had been attending the cardiac clinic 
for sixteen years. A search of our old files brought to light the original 
electrocardiogram (fig. 2.4), taken in 1925. A comparison with the 
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tracing taken in 1940 (fig. 2B) will show that exactly the same co: 
figuration was present on both occasions and had probably been present 
before this time—possibly since birth. Unfortunately, we have never 
been able to study this girl when she was complaining of palpitation 
An extremely interesting occurrence in both of these cases (fig. 3) 
was the presence of occasional premature auricular contractions in which 
the P waves were of a different character but the QRS complexes 


remained practically unchanged. 


EXPERIMENTAL STUDY 
To continue this study we turned to animal experimentation. Our 
first attempts were concerned with the formation of a new conduction 
pathway between the auricles and ventricles, This was done in cats and 





Fig. 3.—Auricular extrasystoles (marked by arrows) interrupting the regular 
rhythm. The QRS complexes remain relatively unchanged. A, patient E. S., 
lead II. B, patient T. B., lead III. 


dogs. Anesthesia with pentobarbital sodium and artificial respiration 
through a tracheal cannula were induced ; the heart was exposed, and an 
auricular appendage was connected to the corresponding ventricle by 
platinum wire, by needles, by wick bridges soaked in physiologic solution 
of sodium chloride and by suturing. These attempts were unsuccessful 
in producing any electrocardiographic changes, and we have since been 
informed by Dr. C. C. Wolferth® that similar experiments by himself 
and Dr. T. M. MacMillan several years ago yielded negative results. 

We next used an amplifier ® to produce electrically an abnormal 
conduction pathway between the auricles and ventricles. The current 


8. Wolferth, C. C.: Personal communication to the authors. 
9. Bell & Howell Company lent us a standard amplifier, and Mr. Fred 
Brethauer and Mr. Bruce Beasley, of that company, assisted us. 
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cenerated by the auricular muscle was picked up by small silver elec- 
rodes placed directly on the surface of the auricle. This current was 
then amplified several thousand times and used to stimulate one ventricle 
y means of similar electrodes placed on the ventricular epicardium or in 


Fig. 4 (cat 12).—Standard leads showing normal complexes and complexes 
with a short PR interval and a wide QRS group. The time during which the 
amplifier was turned on is indicated by the black base line. 








Fig. 5 (cat 12).—Standard leads showing normal complexes and complexes 


with a short PR interval and a wide QRS group. The time the amplifier was 
turned on is indicated by the black base line. 


the ventricular muscle. Many difficulties were encountered because of 
feedback and alternating current interference, but these were eliminated 
by slight modifications of the amplifier. 
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The time delay in the amplifier was negligible, and in this manner 
we were able to short circuit the normal conduction systems of cat an 


dog hearts, which requires six to eight hundredths of a second for a: 








Fig. 6 (dog 1).—Standard leads showing normal complexes and complexes 
with a short PR interval and a wide QRS group. The black base line indicates 
the time the amplifier was turned on. For purposes of illustration a few of the 
QRS complexes have been retouched. 








Fig. 7 (cat 13)—A continuous tracing of lead II, showing the tachycardia 
produced by retrograde stimulation of the auricle by the amplified QRS current 
The time the amplifier was turned on is indicated by the black base line. 


impulse originating in the sinus pacemaker to travel to the ventricles. 
Thus, one ventricle was stimulated and made to contract earlier than 
it would normally have done. 
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Figure 4 illustrates the results obtained for a cat heart. The input 
electrodes were placed on the left auricle, and the output electrodes were 
placed on the left ventricle. The <'ectrocardiogram was recorded from 
the conventional limb leads. The auricular contractions remained per- 
fectly constant, but by turning the amplifier on and off, abnormal 
complexes of the short PR-wide QRS type could be produced at will. 
rhe length of the PR interval could be regulated by taking the input 
of the amplifier from the right or left auricle—being shortest when the 
electrodes were placed in the region of the sinus node on the right auricle. 
With the output electrodes on the left ventricle a wide QRS complex 
with a right axis deviation was produced, while a left axis deviation 
resulted from stimulating the right ventricle (fig. 5). 

Entirely similar results were obtained for the dog heart (fig. 6). 

One other important point which must be considered is the parox- 
ysmal tachycardia which so often is an accompanying feature. Figure 7 
illustrates the tachycardia produced by reversing the flow of current in 
the abnormal conduction pathway. The ventricular QRS current was 
picked up by silver electrodes, amplified and returned to the auricle to 
produce a reentry phenomenon. In the illustration four normal beats 
are present. At this point the amplifier was turned on, and there follow 
a premature auricular beat and a tachycardia of supraventricular origin 
at a rate of 300 per minute—about double the normal rate. This has 
the appearance of a nodal rhythm but may be auricular in origin. 


COMMENT 


This syndrome has been generally described in the literature under 
the title “bundle branch block with a short PR interval,” but it seems 
to us that the descriptive term short PR interval and a prolonged ORS 
complex, used by Wolferth and Wood,’ is preferable. Whereas the 
term bundle branch block usually denotes some degree of cardiac damage, 
patients with this syndrome are almost invariably free of evidence of 
cardiac disease unless they are in the age group in which arteriosclerosis 
is frequent. 

The concept of ventricular asynchronism with premature stimulation 
of one ventricle was first introduced by Wolferth and Wood ?® in this 
country and by Holzmann and Scherf * in Europe. Wolferth and Wood 


10. Wolferth, C. C., and Wood, F. C.: The Mechanism of Production of Short 
P-R Intervals and Prolonged QRS Complexes in Patients with Presumably 
Undamaged Hearts: Hypothesis of an Accessory Pathway of A-V Conduction 
Bundle of Kent), Am. Heart J. 8:297 (Feb.) 1933. 

11. Holzmann, M., and Scherf, D.: Ueber Elektrokardiogramme mit ver- 
kiirzter Vorhof-Kammer-Distanz und positiven P-Zacken, Ztschr. f. klin. Med. 
121:404, 1932. 
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expressed the opinion that the premature stimulation of one ventricle was 
due to an abnormal conducting system between the auricle and ventricle, 
such as the bundle described by Kent** in 1892. These authors 
explained the paroxysmal tachycardia by assuming a retrograde con- 
duction over a bundle of Kent, or some similar structure, causing a 
reentry phenomenon in the auricles with the production of a tachycardia. 

Recently Glomset and Glomset ** described connections between the 
auricles and ventricles in mammalian and human hearts and concluded 
that tissue structures bridging the auriculoventricular groove may often 
be present. This lends further credence to the concept of an abnormal 
conducting system in this syndrome. Thus far, no human heart 
exhibiting this syndrome has been completely studied ** at autopsy, and 
final decision as to the underlying anatomic relations must await such 
an event. An abnormal pathway around the auriculoventricular node 
or a “longitudinal dissociation of the node” ** could theoretically cause 
the syndrome and would probably be difficult to demonstrate anatomi- 
cally. Such a path might be supposed to be under vagal control, which 
would explain the disappearance of the short PR interval and prolonged 
ORS complex following the administration of atropine or exercise. 

Other points noted in cases of the syndrome in human beings are 
(1) the tendency for the PT interval (the time from the beginning of 
the P wave to the end of the QRS complex) to remain constant in 
normal and abnormal complexes in the same person and (2) the slurring 
of the initial deflection in the wide QRS groups. The PT interval may 
be constant in the wide QRS complexes produced in animals, but it 
depends mainly on where the electrodes are placed on the heart. When 
the input and output electrodes are both near the auriculoventricular 
groove this relation usually holds. Some degree of slurring of the initial 
deflection, particularly in dog hearts, was also apparent. 

The finding of auricular premature contraction with little change 
in the ORS complexes in our cases of the syndrome in human beings 
seems to us to be another point in favor of an abnormal pathway and 
against the hypothesis of a double rhythm with two interfering pace- 
makers, as suggested by Hunter, Papp and Parkinson.® Wolferth ® has 


12. Kent, A. F. S.: Observations on the Auriculo-Ventricular Junction of 
Mammalian Hearts, Quart. J. Exper. Physiol. 7:193, 1914. 

13. Glomset, D. J., and Glomset, A. T. A.: A Morphologic Study of the 
Cardiac Conduction System in Ungulates, Dog, and Man, Am. Heart J. 20:389 
(Oct.) 1940. 

14. Ohnell, R. F.: Postmortem Examination and Clinical Report of a Case of 
the Short P-R Interval and Wide QRS Wave Syndrome (Wolff, Parkinson and 
White), Cardiologia 4:249 (Aug.) 1940. 

15. Scherf, D.: An Experimental Study of Reciprocating Rhythm, Arch. Int. 
Med. 67:372 (Feb.) 1941. 
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also noted auricular extrasystoles in this type of electrocardiogram and 
has expressed the belief that the appearance of the ventricular com- 
plexes is in favor of an accessory conducting pathway. 

By the use of a suitable time delay device the auricular current 
may be amplified, delayed and introduced at any point in succeeding 
cardiac cycles. Such an apparatus has been constructed and gives 
promise of aiding in further study of this and other problems of cardiac 
physiology. 

SUMMARY AND CONCLUSIONS 

The syndrome of short PR interval with a prolonged QRS compiex 
is briefly reviewed, and 2 cases are reported. 

An experimental study of cats and dogs showed that by the use of 
an abnormal electrical conducting pathway it was possible to produce 
electrocardiographic patterns closely resembling those occurring in 
human beings with the syndrome. 

We feel the most’ logical explanation of this syndrome at present is a 
ventricular asynchronism, with premature contraction of one ventricle 
ictivated by an abnormal conducting pathway. 

Further study, with a modification of the apparatus used, may be 
helpful in elucidating other problems in cardiac physiology. 

Nore.—The following interesting articles have appeared since this 
paper was submitted for publication: Levine, S. A., and Beeson, P. B.: 
The Wolff-Parkinson-White Syndrome, with Paroxysms of Ventricular 
Tachycardia, Am. Heart J, 22: 401 (Sept.) 1941, and Wolferth, C. C., 
and Wood, F. C.: Further Observations on the Mechanism of the Pro- 
duction of a Short P-R Interval in Association with Prolongation of the 
ORS Complexes, ibid. 22: 450 (Oct.) 1941. 











RELATION BETWEEN THE SYMPTOMS OF 
UREMIA AND THE BLOOD LEVELS 
OF THE PHENOLS 


ROBERT DICKES, M.D. 
CLEVELAND 


Among the metabolites which are retained in the body during renal 
insufficiency, the phenols have received relatively little attention. Th« 
fact that these compounds have practical significance because of their 
correlation with the depressive symptoms of uremia is confirmed by 
these studies at the Long Island College Hospital, Brooklyn. It is 
recognized, of course, that the phenols are only one of the various factors 
contributing to the symptoms noted in uremia. 

The phenols are compounds characterized by the presence of a fre 
hydroxyl group and are divided into free and conjugated forms. The 
free phenols include both volatile and nonvolatile acids. Orthocresol and 
paracresol are examples of the free volatile phenols and parahydroxy- 
benzoic acid of the free nonvolatile group. A conjugated phenol consists 
of a free phenol in combination with sulfuric or glycuronic acid. 

Attention was first drawn to the significance of the phenol bodies 
by Becher, who noted that the symptoms of chronic phenol intoxication 
were similar to the symptoms of uremia. He pointed out that an increase 
in the blood phenols more closely paralleled the development of the symp- 
toms of uremia than did the increase of any other of the blood con- 
stitutents. It was his contention that of the entire group of the blood 
phenols the level of the free phenols had the greatest significance and 
more closely paralleled the uremic symptoms. Since Becher’s work, 
Marcolongo ” has verified the fact that as the degree of uremia increases, 
the blood level of the phenols increases. 

Marcolongo expressed agreement with Becher that the level of the 
free phenols was more significant than was the level either of the total 
phenols or of the conjugated phenols. No distinction was made between 
the symptoms of excitation and those of depression until the publication 


From the Department of Medicine of the Long Island College of Medicine 

1. Becher, E.: Studien iiber die Pathogenese der echten Uramie, Zentralbl 
f. inn. Med. 46:369 (April 25) 1925; Pathogenese, Symptomatologie und Therapi: 
der Uramie, Ergebn. d. ges. Med. 18:51, 1933. 

2. Marcolongo, F.: Ricerche cliniche e sperimentali sui fenoli nell’uremia: 
alterazioni dei fenoli del sangue (volatili, non volatili ed eteroinsolubili) nell’uremia 
e loro relazione con i fenomeni clinici, Riv. di pat. sper. 8:450-490, 1937. 
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Mason and associates * appeared in 1937. These workers noted weak- 
ss, apathy and ataxia in dogs given intravenous doses of phenol or a 
lated substance and correiated the symptoms of depression with the 
enol levels. However, no information was given on the relation of 
the blood levels of the phenols and the symptoms of depression in uremia 


is encountered in man. 


MATERIAL AND METHODS 

These studies were carried out on 51 patients in the wards of the Long Island 
College Hospital. Twenty-eight of these patients had some form of renal disease, 
ind of these 28, 23 were uremic. The remainder of the patients were chosen at 
random and had no evidence of nitrogen retention or of renal disease. The 
latter group was used for the determination of average normal phenol values. 

Clinical evaluation of the degree of depression was made whenever blood was 
collected for analysis. The severity of depression was graded from absence of 
symptoms through the intermediate stages of retardation, drowsiness and semi- 
coma to complete coma. A patient was considered as retarded when his reaction 
time to questions was noticeably slow and there was no desire to be up and about. 
\ drowsy patient was one who was sleepy and inclined to doze most of the time 
Semicoma was that degree of depression in which the patient was stuporous but 
could still be roused. Coma was that state of depression from which a patient 
could no longer be roused. In addition to the phenols, urea nitrogen, alkali 
reserve, calcium and phosphorus were also measured. 

The level of the phenols in the blood was determined by the method of Theis 
and Benedict, as described by Peters and Van Slyke in “Quantitative Clinical 
Chemistry.* ” 

RESULTS 

Twenty-five determinations of the free and the conjugated phenols 
were made on 23 of the patients who had no evidence of renal disease 
or of nitrogen retention. The average blood levels obtained were 
1.67 mg. per hundred cubic centimeters for the total phenols, 1.41 mg. 
for the free phenols and 0.21 mg. for the conjugated phenols. The 
range of variation was 1.25 to 1.98 mg. for the total phenols, 1.00 to 
1.77 mg. for the free phenols and 0.08 to 0.47 mg. for the conjugated 
phenols. Peters and Van Slyke recorded 1.70 mg. per hundred cubic 
centimeters as the normal level of the total phenols in the blood plasma. 


A total of 70 analyses for the phenols was made for 28 patients with 
renal disease, 23 of whom were uremic (urea nitrogen exceeding 50 mg. 
per hundred cubic centimeters of blood). The results obtained, together 
with the corresponding degrees of depression, are recorded in tables 1, 2 


ind a. 


3. Mason, M. F.; Resnik, H.; Minot, A. S.; Rainey, J.; Pilcher, C., and 
Harrison, T.: Mechanism of Experimental Uremia, Arch. Int. Med. 60:312 
\ug.) 1937. 

4. Peters, J. P., and Van Slyke, D. D.: Quantitative Clinical Chemistry, 
Baltimore, Williams & Wilkins Company, 1932, vol. 2, p. 658. 
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It will be noted in table 1 that, in general, the higher the total blo 
phenol level, the more marked the patient’s depression. There were 
several determinations, denoted by a double dagger or a section symbol, 


Taste 1.—Levels of Total Phenols in the Blood of Twenty-Eight Patients with 
Renal Disease 








Degree of Total Phenols, Degree of 
Total Phenols, Mg./100 Co.* Depression f Mg./100 Ce. * Depression ¢ 







5 2.50 1 

5 2.45 1 

4 2.40 2 

3 2.29 2 

3 2.29 2 

1 2.26 1 
. 1 2.24 2 
° 4 2.22 2 
4.3 5 2.21% 1 
4.0 4 2.20 1 
4.0 1 2.15 2 
3.9 1 2.15 1 
3.9 3 2.13 1 
3.89. 4 2.12 1 
3.7 4 2.11 1 
3.6 4 2.11 1 
3.65... 4 2.10 2 
3.64... 4 2.10 1 
3.61 4 2.09 1 
3.60 1 2.04 3 
3.59 1 2.02 1 
3.57. 4 2.00 1 
3.38.. 4 2.00 1 
3.30... 3 1.98 1 
3.30 1 1.98 1 
3.23... 3 1.96 1 
3.15... 3 1.95 1 
3.00.... 4 1.92 1 
2.90.... 1 1.88 § 1 
2.89.... 2 1.83 1 
2.76.... 1 1.80 1 
2.70.... 2 1.78 1 
2.70.... 1 1.65 1 
2.56.... 1 1.51 1 
2.55 1 1.40 1 





* The readings denoted by a double dagger were serial determinations made on 1 
patient. The readings denoted by a section symbol were determinations made on a 
second patient. Neither of these patients showed evidence of depression, although their 
blood phenol levels were high. 

+ The figures bear the following significance: 1, absence of symptoms; 2, retarda- 
tion; 3, drowsiness; 4, semicoma, and 5, coma. 

t This patient had a phosphorus level of 8.3 mg. per hundred cubic centimeters when 
the blood phenol level was 4.68 mg. Mason has stated that the phosphorus and phenols 
have an antagonistic action. 

§ This patient had a spinal fluid level of 0.89 mg. per hundred cubic centimeters for 
the total phenols when his blood level for the total phenols was 3.97 mg. The norma! 
level for total phenols in the spinal fluid is 0.7 mg. A spinal fluid level of 3.00 mg. has 
been obtained on a comatose patient, with a blood level of 3.03 mg. for the total phenols 


in which the phenol level was high but the patient showed little evidence 
of depression. These represent determinations made on the blood of 2 
patients and account for most of the discrepancies in correlation. 

Table 2 illustrates the relation of the free phenols to the depressive 
symptoms of uremia, and table 3, the relation of the conjugated phenols 
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the degree of depression. The corresponding correlation graphs 

figs. 1, 2 and 3) also illustrate these relations. 

It is evident that the determinations of the total phenols correlated 
more closely with the degree of depression in renal insufficiency than did 
determinations of the free or conjugated phenols. In this respect, the 
findings conflict with those of Becher and of Marcolongo, who con- 


Taste 2.—Levels of Free Phenols in the Blood of Twenty-Eight Paiients with 
Renal Disease 








Degree of Free Phenols, Degree of 
Free Phenols, Mg./100 Cc.* Depression + Mg./100 Cc.* Depression t 
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For the meaning of the symbols see table 1. 


cluded that the free phenols were most important and were more closely 
correlated with the symptoms of renal insufficiency. 

In the acidosis of renal insufficiency a complete accounting of all the 
acid radicals has not been made. The total degree of acidosis is often 
more than can be accounted for by known acid radicals, and many 
attempts have been made to identify the unknown compounds. It was 
suggested by Becher that these heretofore unidentified blood constituents 
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were ether-soluble organic acids. As the free phenols are included 
the ether-soluble acidic free organic substances, a comparison was mac 
between the alkali reserve and the free phenols. 

In table 4 the blood level of the free phenols has been set against the 
carbon dioxide content of the blood. It can be seen that there was 1 
significant correlation present and that the levels of the two blood con- 


Tas_e 3.—Levels of Conjugated Phenols in the Blood of Twenty-Eight Patie 
with Renal Disease 








Degree of Conjugated Phenols, Degree of 
Conjugated Phenols, Mg./100 Cce.* Depression t Mg./100 Ce. * Depression * 
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For the meaning of the symbols see table 1. 


stituents varied independently. This is further illustrated by the cor- 
responding correlation graph (fig. 4). 

Eighteen of the 28 patients with renal disease died, and 10 showed 
clinical improvement. Of those who died, 8 had serious complicating 
diseases, such as Boeck’s sarcoid, mesenteric thrombosis or carcinoma 
The average total phenol value of the terminal determination for the 10 
patients who died without evidence of serious complicating disease was 
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Fig. 1—The correlation between the level of total phenols and the degree of 


depression noted in the patient. 

In this chart and in the accompanying charts, the figures referring to the degree 
of depression bear the following significance: 1, absence of symptoms ;2, retardation ; 
3, drowsiness ; 4, semicoma and 5, coma. 

The determinations denoted by X here and in figures 2 and 3 are those for 
the 2 patients described in footnotes *, t and § of table 1. It is evident from a 


comparison of this figure with figures 2 and 3 that the total phenols show the 
greatest degree of correlation with the symptoms of depression. The conjugated 
phenols show the least degree of correlation. 
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Fig. 2—The correlation between the level of free phenols and the degree of 





epression. 
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Fig. 3.—The correlation between the level of conjugated phenols and the 


degree of depression. 
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Fig. 4.—The lack of correlation between the free phenols and the alkali reserve 
(carbon dioxide, volumes per cent). 





4—Comparison of the Free Phenols and the Carbon Dioxide Content of 
the Blood of Twenty-Eight Patients with Renal Disease 








Alkali Reserve Alkali Reserve, 
Carbon Dioxide, Carbon Dioxide, 

Volumes Free Phenols, Volumes 

Free Phenols, Mg./100 Cc. per Cent Mg./100 Cc. per Cent 
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TaBLe 5.—Comparison of ihe Levels of Total Phenols, Free Phenols and 
Conjugated Phenols in Twenty-Eight Patients with Renal Disease 








Total Phenols, Free Phenols, Conjugated Phenols, 
Mg./100 Cc. Mg./100 Cc. Mg./100 Ce. 
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_ * This patient was discharged and was followed at home by a private physician. She 
died about one month after discharge. 
+ This patient left the hospital without consent. He died several months later. 
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4.08 mg. per hundred cubic centimeters. The average value for the f 
phenols was 3.24 mg. and for the conjugated phenols 0.84 mg. 

The 10 patients who showed clinical improvement had an averag: 
total phenol value of 2.24 mg. per hundred cubic centimeters on the last 
blood analysis made before discharge from the hospital, and the averag: 
free phenol value was 1.82 mg. The average level of conjugated phenols 
was 0.41 mg. The marked difference in the terminal phenol levels of the 
patients who died and of those who improved indicated the serious 
prognostic import of high blood phenol levels. In this series, the highest 
phenol level noted for any patient who improved was 3.90 mg. per 
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Fig. 5—The degree of correlation between the symptoms of depression and 
the blood level of urea nitrogen is slight; that noted for the total phenols and the 
depressive phenomena is more marked (fig. 1). 


hundred cubic centimeters for the total phenols, 2.90 mg. for the fre: 
phenols and 1.01 for the conjugated phenols (table 5). 

In figure 5, the blood level of the urea nitrogen has been set against 
the degree of depression noted in the patient. A correlation was evident, 
but it was not as great as the correlation between the total phenols and 
the degree of depression. 


SUMMARY AND CONCLUSIONS 
1. In 21 of 23 uremic patients the degree of cerebral depressio: 
showed a direct correlation with the height of the blood level of th 
phenols. 
2. The total phenols appeared to have a greater correlation with th: 
degree of depression than did the free or the conjugated phenols. 
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3. The blood level of the total phenols showed better correlation 
th the degree of cerebral depression than did the blood urea nitrogen 


+. The suggestion that the free phenols may account for the unidenti- 

fied acid radicals in renal acidosis was not supported. The blood level 

i the free phenols showed no correlation with the carbon dioxide content 
degree of acidosis) of the blood. 


5. High phenol levels in the blood proved to be of grave prognostic 


nport in this series. 

6. No patient recovered who had a blood level above 3.90 mg. per 
hundred cubic centimeters for the total phenols, 2.90 mg. for the free 
phenols or 1.01 mg. for the conjugated phenols. 











DIFFUSION OF SULFANILAMIDE INTO ARTIFICIA! 
PERITONEAL FLUID 


A. CANTAROW, M.D. 


C. L. CUBBERLEY Jr, M.D. 
AND 


A. E. RAKOFF, M.D. 
PHILADELPHIA 


It is commonly believed that sulfanilamide compounds diffuse readily 
from the blood into the tissue fluids and that an equilibrium between 
these two mediums is established rapidly. In commenting on this 
phenomenon, the majority of authors refer to the observations oi 
Marshall and Long,’ which led to the conclusion that the distribution 
of sulfapyridine (2-[paraaminobenzenesulfonamido]-pyridine) between 
the blood and the tissues is “complete or nearly complete in five to ten 
minutes” after its administration intravenously. This conclusion was 
based on the observation that the most marked decrease in the con- 
centration of sulfapyridine in the blood occurred during the first five 
to ten minutes, with only a relatively slight drop during the next hour. 
Review of their data, however, reveals that few determinations were 
made five and ten minutes after the compound was administered and 
that in the majority of instances sulfapyridine was present in the blood 
(and presumably in the tissues and tissue fluids) prior to its intravenous 
injection, a fact which might have influenced the rate of its subsequent 
diffusion from the blood. 

Marshall, Emerson and Cutting’ determined the concentration of 
sulfanilamide in the blood and the cisternal fluid of dogs at intervals 
after oral administration. After one hour the concentration in the 
cisternal fluid (0.5 mg. per hundred cubic centimeters) was 12.5 per 
cent of that in the blood (4 mg. per hundred cubic centimeters), the rati 
increasing to about 70 per cent in four hours. In a patient with peri- 


From the Departments of Medicine and Obstetrics, Jefferson Medical Colleg: 
and the Laboratory of Biochemistry, Jefferson Hospital. 

1. Marshall, E. K., Jr., and Long, P. H.: The Intravenous Use of Sodiun 
Sulfapyridine, J. A. M. A. 112:1671 (April 29) 1939. 

2. Marshall, E. K., Jr.; Emerson, K., Jr., and Cutting, W. C.: Para-Amino- 
benzenesulfonamide: Absorption and Excretion; Method of Determination in 
Urine and Blood, J. A. M. A. 108:953 (March 20) 1937. 
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irdial effusion, Nathanson * found the concentration of sulfapyridine in 
the pericardial fluid to be 1.9 mg. per hundred cubic centimeters one hour 
ter intravenous injection of the sodium salt and 2.3 mg. after one and 
ine-half hours, the level in the blood being 6 mg. per hundred cubic 
entimeters. Bellows and Chinn‘ found that the concentration of sulf- 
inilamide in the aqueous humor of dogs one hour after oral administra- 
tion was about 33 per cent of that in the blood, increasing to a maximum 
{ about 61 per cent four hours after administration. According to 
Marshall, Emerson and Cutting,’ four hours after oral administration 
f sulfanilamide the concentrations in the skeletal muscle, heart muscle, 
liver, lungs, spleen and skin were essentially the same as in the blood. 
he studies of Sadusk, Blake and Seymour ° indicated a variable degree 
of diffusion of sulfathiazole (2-[paraaminobenzenesulfonamido] -thiazole ) 
into pleural and peritoneal effusions four hours after its administration 
to patients with congestive heart failure, tuberculous pleurisy and 
cirrhosis of the liver. 


It appears that the widespread belief in the rapidity of diffusion of 
sulfanilamide compounds, particularly sulfanilamide itself, rests on rather 
meager factual evidence. This investigation was designed to study the 
rate of passage of sulfanilamide from the blood into fluid introduced into 
the peritoneum. 


MATERIAL AND METHODS 


Observations were made on 3 dogs, weighing 13 to 15 Kg., and 10 rabbits, 
weighing 1.5 to 3 Kg. A 0.9 per cent solution of sodium chloride was introduced 
into the peritoneum, the dogs receiving 100 cc. per kilogram and the rabbits 
250 cc. per kilogram. A 0.5 per cent solution of sulfanilamide was slowly 
injected intravenously, each animal receiving 150 mg. per kilogram. No untoward 
symptoms were observed. Samples of blood (from the femoral artery in the 
dogs and from the heart in the rabbits) and of peritoneal fluid were obtained 
at intervals of five minutes to seven hours after completion of the injection, and 
the sulfanilamide content was determined by the method of Bratton and Marshall,’ 
using the Evelyn photoelectric colorimeter. The biood was oxalated and centri- 
fuged, and the determinations were made on the plasma. The abdomen was 
manipulated, and fiuid was repeatedly withdrawn and reinjected immediately 
before securing each sample to insure uniform composition of the fluid. 


3. Nathanson, M. H.: Diffusion of Sulfonamide Compounds into the Human 
Pericardium, J. A. M. A. 116:280 (Jan. 25) 1941. 

4. Bellows, J., and Chinn, H.: The Distribution of Sulfanilamide in the 
Eye, J. A. M. A. 112:2023 (May 20) 1939. 

5. Marshall, E. K., Jr.; Emerson, K., Jr., and Cutting, W. C.: Distribution 
f Sulfanilamide in the Organism, J. Pharmacol. & Exper. Therap. 61:196 ( Oct.) 
1937. 
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CANTAROW ET AL—DIFFUSION OF SULFANII 


RESULTS AND COMMENT 


[he data are presented in detail in the table. Inasmuch as it became 
parent that equilibrium between the sulfanilamide in the blood and 
in the peritoneal fluid was not established during the first hour, 
withdrawal of specimens was begun at the end of two hours for 7 of the 
10 rabbits and at the end of three hours for 2 of them. Free sulfanil- 
umide was present in the peritoneal fluid five minutes after its admin- 
stration, but equilibrium between the fluid and the blood plasma was 
attained for two to four hours. This equilibrium was roughly 
maintained during the subsequent fall in concentration of sulfanilamide 
in the plasma and in the peritoneal fluid, the concentration in the latter 
being usually slightly higher than that in the former during this period 
\s has been reported by other observers, there was considerable varia- 
tion in the rate and the degree of acetylation. The acetylated fraction, 
except in a few instances in which its concentration was low, did not 
attain equilibrium between the plasma and the fluid before the sixth hour 
after the injection of the sulfanilamide. 
If the artificial peritoneal fluid may be regarded as representative 
of the natural tissue fluids, these data suggest that sulfanilamide is not 
distributed throughout the body fluids as rapidly as is generally assumed. 
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In cases of typical Addison’s disease the diagnosis is usually not 
difficult, but periodically cases are encountered in which the clinician 
desires all possible help in establishing or excluding this possibility 
To this end a laboratory procedure was proposed in 1938 by Cutler, 
Power and Wilder. They showed that when patients who had Addison’s 
disease were placed on a specified diet and intake of fluids they excreted 
consistently higher concentrations of sodium and chloride in the urine 
than did patients following the same regimen who did not have Addi- 
son’s disease. These authors stated: “The ... procedure suggested 
requires fewer days for completion, subjects the patient to less risk 
of collapse, and in most cases is quite as informative as the six day 
period of restricted intake of salt heretofore resorted to for diagnostic 
purposes.” The present paper deals with the results obtained in the 
application of this procedure during the two year period following 
the original publications. 

PROCEDURE 


On the day preceding the first day of the test the patients received a general 
diet, without extra sodium chloride or adrenal cortical extract. If patients had 





This study was carried out in the metabolic service of Drs. R. M. Wilder, 
E. J. Kepler and E. H. Rynearson. 

From the Division of Biochemistry, the Mayo Foundation (Dr. Power), and 
the Division of Medicine, the Mayo Clinic (Dr. Wilder). 

1. Cutler, H. H.; Power, M. H., and Wilder, R. M.: Concentrations of 
Sodium, Chloride and Potassium in the Blood Plasma and Urine of Patients 
with Addison’s Disease: Their Diagnostic Significance, Proc. Staff Meet., Mayo 
Clin. 13:244-249 (April 20) 1938; Concentrations of Chloride, Sodium and Potas 
sium in Urine and Blood: Their Diagnostic Significance in Adrenal Insufficiency, 
J. A. M. A. 111:117-122 (July 9) 1938. 
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en receiving desoxycorticosterone acetate, the use of this substance was discon- 
nued at least forty-eight hours prior to the test in the examination of all except 
i the patients who had Addison's disease. 
On the first day of the examination and daily thereafter until its completion, 
standard weighed diet (table 1) was served which, by calculation, provided 0.95 
Gm. of chloride, 0.59 Gm. of sodium and 4.1 Gm. of potassium. The fluid intake was 
t measured on the first day, but the free drinking of water was encouraged. On 
the afternoon of the first day 33 mg. of potassium per kilogram of body weight (15 
ng. per pound) was administered in the form of potassium citrate dissolved in a 
glass of water (1 Gm. of potassium citrate provides 362 mg. of potassium). 
On the second day the intake of fluid was maintained at 40 cc. per kilogram 
f body weight distributed over the waking hours. The same dose of potassium 


TasL_e 1.—Diet Employed in the Standardised Diagnostic Procedure * 








Breakfast Dinner Supper Potassium Sodium Chloride 
Vegetables 


Canned tomatoes...... 0.27 0.01 0.084 


0.06 0.006 0.015 


Lettuce aus 
Oanned peas...... 0.125 0.013 0.024 
1.000 0.042 0.076 


Dahked POtato. ....000sceccrccere dee 1 
‘ruit 

Peaches...... 0.125 0.022 0.004 

Oranges . . oe oes 0.2 0.012 0.006 

Grapefruit.... 02 0.004 0.005 

Bananas........... 0.084 0.125 
Bread, salt free...... 0.078 0.127 


0.021 0.049 
0.044 0.1 
0.102 0.212 


Butter, salt free 

Cream, 20 per cent 

Milk. .cccccccccccessccess 

Coffee, medium...... 

EGGS... .cccccccccccccscsscssecseces = 
Beef, lean (weight before cooking).. 


0.071 0.063 
0.131 0.117 
0.008 0.008 


0.592 0.949 





* All quantities are measured in grams. 


itrate that had been administered on the previous day was repeated on the 
morning of the second day. 

On the third day 20 cc. of fluid per kilogram of body weight was adminis- 
tered before 11 a. m. Urine was collected between 8 a. m. and 12 noon on the 
third day. At 12 noon blood was drawn for analysis. The patient was weighed 
aily. 

These studies have been conducted in the hospital in order that the patients 
might be under constant observation for the development of signs of impending 
risis. In those instances in which crisis did develop blood was drawn for anaiysis 
and 1,000 cc. of a special solution was administered intravenously. This solution 

msisted of 5 per cent dextrose and 0.85 per cent sodium chloride to which had 
been added approximately 5 Gm. of sodium citrate (ampules of sterile sodium 
trate utilized as an anticoagulant for blood transfusions are convenient) and 


) cc. of an active extract of the adrenal cortex. 
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MATERIAL 


The subjects of this report were 19 patients who had Addison’s disease. 
11 of them the diagnosis had been made on clinical grounds alone; these 
studied to obtain further confirmatory evidence of the efficacy of the procedu 
For 5 the test was a necessary adjunct in establishing the proper diagnosis 
For 3, observations were made during the administration of desoxycorticosteron 
acetate. In addition, 44 patients suffering from a variety of conditions, including 
many who had “functional” asthenia, were submitted to the test. 


RESULTS 

Response of Patients with Addison’s Disease Who Were Not 
Recewing Desoxycorticosterone.—Development of Crisis: Of the 16 
patients having Addison’s disease who were not receiving desoxycortico- 
sterone, 10 (8 known to have and 2 suspected of having the disease) 
were unable to withstand the fifty-two hours of salt restriction. In 
these 10 patients symptoms of crisis developed sufficient in degree to 
permit the diagnosis of Addison’s disease on clinical grounds. 

The signs of impending crisis may be difficult to judge. Gastro 
intestinal symptoms, such as abdominal fulness, discomfort and nausea, 
must be evaluated carefully before one concludes that they are sig- 
nificant. Such symptoms, which may be due to the irritant effects of 
the supplemental potassium citrate, were frequently present in cases 
of vague asthenia. The collapse that occurs in cases of Addison's 
disease is usually much more pronounced; restlessness may be 
prominent, vomiting tends to be severe, there may be considerable loss 
in weight, the blood pressure falls and the patient often refuses to eat 
or to leave his bed. Even superficial observation gives ample indica- 
tion that the patient has become definitely ill. Needless to say, the 
facilities required for restorative treatment always should be instant); 
available. 

The chemical data (table 2) obtained from ‘he analysis of the 
blood drawn from these 10 patients at the time of discontinuation of 
the test were in general compatible with the impression of impending 
crisis. However, only occasionally did these values differ sufficientl) 
from those obtained for the patients not having Addison’s disease to 
be of diagnostic significance. Therefore, when patients for any reason 
are unable to complete the fifty-two hours of salt restriction, the clinician 
must be prepared to make his diagnosis on clinical grounds alone. 

Successful Completion of the Test: Six patients who had Addison’s 
disease and who were not receiving desoxycorticosterone acetate con 
pleted the fifty-two hour period of salt restriction. Five of them had 
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neentration of chloride? in the final four hour specimen of urine 

ch was more than 225 mg. per hundred cubic centimeters, while 
that of sodium was more than 165 mg., the levels originally proposed 
1s characteristic of Addison’s disease. A sixth patient, who had 
unequivocal signs and symptoms of Addison’s disease and who became 
weak during restriction, responded with concentrations of sodium and 
hloride in the final specimen of urine which were not diagnostic. Exami- 
nation of the composition of the plasma in this instance, however, revealed 
evidence of adrenal cortical insufficiency: The concentration of urea 
vas 87 mg. per hundred cubic centimeters, the concentration of chloride 


is 302 mg. and that of sodium was 271 mg. (case 1, figs. 1 and 2) 


laste 2—Composition of Blood* Drawn from Patients with Addison's 
Disease at the Time of Discontinuance of the Salt Restriction 
Test Because of the Onset of Crisis 


Duration Sodium Chioride Potassium Urea 
Patients with of Test (in (in (in Nitrogen 
Addison's Disease Hr. Plasma) Plasma) lasma) (in Blood) 


84 274 290 ; 28 


disease. aa 
Maximum 33 367 30.7 
Average..... seh i 310 343 19.8 
Minimum... 282 310 144 


* All constituents are measured in milligrams per hundred cubic centimeters. 


Although the inadvisability of placing too much emphasis (so far as 
diagnosis is concerned) on the concentration of electrolytes in the blood 
has been stressed repeatedly, nevertheless, when extremely low values 
are encountered the possibility of Addison’s disease must be considered 
seriously unless some other basis for this depletion can be found. This 
result may be compared with the observation made on a patient who 
lid not have Addison’s disease and in whose case the low concentration 
of chloride in the plasma was attributed to excessive vomiting. In this 
instance the concentration of sodium in the plasma was normal (case 2, 


figs. 1 and 2). 
2. It is emphasized that the figure referred to represents only the chloride 
n and is not to be confused with the commonly practiced method of reporting 
lorides as sodium chloride. 
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When the concentrations of both chloride and sodium in the plasma 
and in the urine are compared diagrammatically (figs. 1 and 2), the 
points representing individual patients who have Addison’s disease ar: 
found to be widely separated from the points representing the pers: 
who were not suffering from adrenal cortical insufficiency. 

Response of Patients with Addison’s Disease Who Were Receivin 
Desoxycorticosterone.—Dryerre * and others have shown that if patients 
who have Addison’s disease are subjected to salt restriction as here 
described while receiving desoxycorticosterone esters they respond 
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Fig. 1—The relation between the concentration of sodium in the plasma and 
its concentration in the urine. The explanation of the numbered points is as 
follows: 1, the response of a patient with Addison’s disease for whom the con- 
centrations of sodium and chloride in the urine were within the normal rang¢ 
but for whom the concentrations of both sodium and chloride in the plasma wer: 
sufficiently low to be diagnostically significant; 2, the response of a subject not 
suffering from Addison’s disease who had a low concentration of chloride in th: 
plasma, which was attributed to excessive vomiting, and a normal concentration 
of sodium in the plasma; 3, the response of a patient with Addison’s disease; 
4 and 5, the response of patients before and during the administration of desoxy- 
corticosterone acetate; 6, an apparently false positive response of a patient with 
carcinoma of the stomach, and 7 and 8, an illustration of the value of the concen 
tration of sodium in the urine when the chloride response is equivocal. 


3. Dryerre, H. W.: Effect of Desoxycorticosterone Acetate and Cortin on 
Salt Elimination in Addison’s Disease, Brit. M. J. 1:971-973 (May 13) 1939. 
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uch more like subjects not suffering from adrenal cortical insufficiency. 
[hree of our patients who had Addison’s disease and who were receiving 
his drug likewise responded in a manner which characterizes subjects 
who do not have Addison’s disease. For 2 of them (cases 4 and 5,* 
figs. 1 and 2) the results obtained prior to treatment and during 
administration of desoxycorticosterone acetate may be compared. 
Response of Patients Not Suffering from Addison’s Disease.—The 
greatest value of the study of the response to salt restriction has been 
helping to exclude the possibility of Addison’s disease. Of 44 
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Fig. 2—The relation between the concentration of chloride in the plasma and 
its concentration in the urine. The numbered points have the same significance 
as do those in figure 2 with the exception of 3, which represents the consistency 


t response of a patient with Addison’s disease who was tested twice at a two 


year interval 


patients examined, 21 were placed finally in the class of patients suffer- 
ing from vague asthenias variously termed nervous exhaustion, post- 
infectious exhaustion, vagotonia, neurocirculatory asthenia and anxiety) 
state. Eleven patients had conditions certain manifestations of which 


4. Tooke, T. B., Jr.; Power, M. H., and Kepler, E. J.: The Tolerance of 
Patients Suffering from Addison’s Disease to Potassium While Such Patients 
\re Being Treated with Desoxycorticosterone Acetate, Proc. Staff Meet., Mayo 
lm. 15:365-368 (June 5) 1940. 
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simulated some of the findings in Addison’s disease: hyperthyroidi 
(2); tuberculous peritonitis (1); chronic glomerulonephritis 
carcinoma of the lung, breast or stomach (3); sprue® (1); cirrhosis 
of the liver (1) ; functional anorexia and malnutrition (1), and vomiting 
of unknown origin (1). The remaining 12 had conditions which were 
distributed as follows: epilepsy (1); chronic infectious arthritis (1 
duodenitis and duodenal ulcer (2); calculous cholecystitis 
emphysema (1) ; schizophrenia or psychasthenia (2) ; Ménieére’s diseas 
(1); diabetes mellitus (1); myasthenia gravis (1), and Cushing’ 
syndrome (1). 

With 1 exception all these patients responded to salt restriction and 
high intake of potassium essentially like normal persons: In other 
words, in the final four hour specimen of urine the concentration of 
chloride was less than 156 mg. per hundred cubic centimeters and that 
of sodium less than 85 mg. The data are shown graphically in figures 
1 and 2. It will be seen that the points representing the subjects wh 
did not have Addison’s disease are localized in a small area distinctly 
separated from areas in which appear the points representing the sul 
jects who had Addison’s disease. An exception must be noted in the 
case of a patient who had gastric carcinoma (case 6, figs. 1 and 2 
Although the concentration of electrolytes in the urine of this subject 
at the end of the period of salt restriction was similar to that character- 
istic of Addison’s disease, nevertheless plasma electrolytes were not 
reduced, nor did prolongation of salt restriction for an additional three 
days produce symptoms of adrenal insufficiency or a reduction of con- 
centration of plasma electrolytes. The response in this case must be 
regarded apparently as falsely positive. This possibly may be related 
to abnormality in absorption of salt and water resulting from carcinoma 
of the stomach, an observation that has been made by others.° 

The exclusion of Addison’s disease in 20 of the foregoing group 
of 44 patients was of particular importance because a diagnosis of 
Addison’s disease had been made prior to the appearance of the patients 
at the Mayo Clinic. In a number of instances extensive and expensive 
treatment had been instituted. On none of these patients did the dis 
continuance of treatment for the supposed adrenal insufficiency have 
any deleterious effect. Subsequently several of this group of 20 were 
subjected to operation, which was tolerated without incident. 


5. Snell, A. M.: Tropical and Nontropical Sprue (Chronic Idiopathic Steator- 
rhea): Their Probable Interrelationship, Ann. Int. Med. 12:1632-1671 (April) 
1939. 

6. Fasching, H.: Wasserstoffionenkonzentration und Aciditatsquotient des 
Harns im Diagramm beim Magenkrebs, Ztschr. f. d. ges. exper. Med. 107:641 
646 (May) 1940. Miiller, A., and Saxl, P.: Die Chlorausscheidung im Harn un 
ihre Beziehungen zu den Verdauungsvorgangen, Ztschr. f. klin. Med. 56:546-599 
1905. 
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COMMENT 


The data presented serve to confirm the finding of Cutler, Power 
and Wilder that the concentration of chloride in a specimen of urine 
collected during the last four hours of the fifty-two hour period of salt 
restriction prescribed by them will indicate, with few exceptions, the 
presence or absence of Addison’s disease. Further confirmation of their 
results is found in recent reports by several other investigators who 
also have used the procedure (Ryan and McCullagh,’ Dryerre,* Thorn 
and Firor ® and Stephens *°). The concentration of sodium in the four 
hour specimen of urine may be somewhat more significant than that 
of chloride, as Dryerre has suggested and as was noted also by Cutler, 
Power and Wilder. Practically, however, determinations of the con- 
centration of chloride in urine usually are significant, and only rarely 
will data for sodium in the urine or for sodium and chloride in the 
plasma be necessary. The procedure is much less dangerous than the 
six day period of restriction of salt proposed earlier** as an aid in 
the diagnosis of Addison’s disease, the use of which has been attended 
by at least 2 deaths.1? Nevertheless, the shorter procedure is not without 
risk and should be employed only under the most carefully controlled 
conditions. It should not be attempted unless the clinician is pre- 
pared to recognize and treat acute adrenal cortical insufficiency if it 
should occur. 

The greatest usefulness of the study of response to restriction of 
salt has been in the examination of that rather large group of subjects 
who complain of fatigability, exhaustion and so forth. The evidence 


7. Ryan, E. J., and McCullagh, E. P.: Desoxy-Corticosterone Acetate in 
Addison’s Disease with Presentation of a Typical Case, Cleveland Clin. Quart. 
7:19-23 (Jan.) 1940. McCullagh, E. P., and Ryan, E. J.: The Use of Desoxy- 
corticosterone Acetate in Addison’s Disease, J. A. M. A. 114:2530-2537 (June 
29) 1940. 

8. Dryerre, H. W.: Addison’s Disease: The Diagnostic Significance of the 
Sodium and Chloride Content of the Blood and Urine, Edinburgh M. J. 46:267- 
277 (April) 1939. 

9. Thorn, G. W., and Firor, W. M.: Desoxycorticosterone Acetate Therapy 
in Addison’s Disease: Clinical Considerations, J. A. M. A. 114:2517-2525 (June 
29) 1940. 

10. Stephens, D. J.: Pituitary and Adrenocortical Insufficiency: The Use of 
Sodium Chloride in the Treatment of Hypopituitarism, J. Clin. Endocrinol. 1:109- 
112 (Feb.) 1941. 

1l. Harrop, G. A.; Weinstein, A.; Soffer, L. J., and Trescher, J. H.: The 

iagnosis and Treatment of Addison’s Disease, J. A. M. A. 100:1850-1855 (Jun 

1933. 

12. Lilienfield, A.: The Use of the Low Salt Diet in the Diagnosis of Addi 

n’s Disease, J. A. M. A. 110:804-805 (March 12) 1938. Garvin, C. F., and 

ichle, H. S.: Death Presumably Due to the Use of the Salt Restriction Test 

the Diagnosis of Addison's Disease, Ann. Int. Med. 14:323-324 (Aug.) 1940 
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shows that if adrenal cortical insufficiency is present in any of these 
subjects, it has not progressed to the stage of detectable abnormali 
in the excretion of electrolytes characteristic of the real insufficienc 
seen in Addison’s disease. In this respect it is of interest to note that 
in the examination by means of the fifty-two hour salt restriction pro- 
cedure of 60 patients with pulmonary tuberculosis Thorn, Howard and 
Dayman ** encountered only 2 instances in which the response might 
be interpreted as suggesting the presence of adrenal insufficiency. 

The consistency of response to the regimen imposed seems rather 
remarkable considering the number of biologic variables that must be 
involved. In general, however, the results are in harmony with pre- 
vailing evidence that one of the most important abnormalities in 
Addison’s disease is excessive excretion of sodium (and chloride) and 
disturbance in the metabolism and the excretion of potassium. Thus, 
despite the intake of considerable amounts of water during the last four 
hours of the fifty-two hour period, the patient who has Addison’s 
disease will excrete almost always a relatively small volume of urine, 
but with it as much sodium and chloride as or usually considerably 
more than would be excreted under similar conditions by the subject 
who does not have Addison’s disease. The restriction of salt and the 
administration of potassium may not be critical factors in the 
mechanism of this response. In fact, we have observed that the excretion 
of urine and electrolytes after the administration of water under much 
simpler conditions than those described will usually provide information 
as to the presence or absence of adrenal cortical insufficiency of the 
degree seen in Addison’s disease.‘* At the present time this simplified 
procedure is being used more and more at the Mayo Clinic as an aid in 
the recognition or exclusion of Addison’s disease. 


SUMMARY 


The results of the examination of 63 additional patients by means 
of a fifty-two hour salt restriction procedure are reported. 

Of 16 patients with Addison’s disease, symptoms of crisis which 
necessitated discontinuance of the test developed in 10; 5 patients 
responded with the typically high concentrations of chloride and sodium 
in the final four hour specimen of urine, while 1 patient who responded 
atypically was found to have concentrations of sodium and chloride in 
the plasma which were sufficiently low to be diagnostically significant 


13. Thorn, G. W.; Howard, R. P., and Dayman, H.: Electrolyte Changes in 
Pulmonary Tuberculosis, with Special Reference to Adrenal Cortical Function, 
Bull. Johns Hopkins Hosp. 67:345-364 (Nov.) 1940. 

14. Robinson, F. J.; Power, M. H., and Kepler, E. J.: Two New Procedures 
to Assist in the Recognition and Exclusion of Addison’s Disease: A Preliminary 
Report, Proc. Staff Meet., Mayo Clin. 16:577-583 (Sept. 10) 1941. 





WILLSON ET AL—ADDISON’S DISEASE 469 


With 1 exception 44 patients not having Addison’s disease responded 


h typically low concentrations of sodium and chloride in the final 
In the exception noted the presence of 


ur hour specimen of urine. 
rmal concentrations of sodium and chloride in the plasma and the 


failure of the patient to react unfavorably to a prolongation of salt 
estriction aided in the exclusion of the diagnosis of Addison’s disease 

Three patients who had Addison’s disease and who received 
lesoxycorticosterone acetate through the test procedure gave a response 
similar to that of subjects who did not have Addison’s disease. 

The test subjects the patient who has Addison’s disease to some 
langer. Its chief value lies in the diagnosis of or exclusion of adrenocor 
tical insufficiency when uncertainty exists. The clinician who subjects 
| patient to this test should be prepared to recognize and treat acute 
drenal cortical insufficiency should it occur. 
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The material for this article has been selected mainly from publica- 
tions which have appeared from July 1940 to November 1941. As in 
previous reviews,’ it has been necessary rigidly to select material 
Little attention has been paid to reports dealing with comparative sero- 
logic studies, and case reports have been almost entirely eliminated. 
Because of the difficulty of obtaining journals from the European 
continent, there is a striking decrease in the number of foreign articles 
reviewed. 

NEW BOOKS 

Since the publication of the last review, several important contribu 
tions have appeared in monographic form. 

Worster-Drought * is responsible for a brief (241 pages) mono 
graph entitled “Neurosyphilis.” The book is a satisfactory condensa- 
tion of the subject, more useful to the medical student and the genera! 
practitioner than to the specialist. 


From the Syphilis Division of the Medical Clinic, the Johns Hopkins Universit; 
and Hospital. 

1. (a2) Moore, J. E.: Syphilis: A Review of the Recent Literature, Arch 
Int. Med. 56:1015 (Nov.) 1935. (6) Padget, P., and Moore, J. E.: Syphilis 
A Review of the Recent Literature, ibid. 58:901 (Nov.) 1936; (c) 60:887 (Nov 
1937. (d) Padget, P.; Sullivan, M., and Moore, J. E.: Syphilis: A Review ot 
the Recent Literature, ibid. 62:1029 (Dec.) 1938. (e¢) Moore, J. E., and Mohr 
C. F.: Syphilis: A Review of the Recent Literature, ibid. 64:1053 (Nov.) 1939 
(f) Mohr, C. F.; Padget, P., and Moore, J. E.: Syphilis: A Review of th 
Recent Literature, ibid. 66:1112 (Nov.) 1940. 

2. Worster-Drought, C.: Neurosyphilis, London, John Bale & Staples, Ltd. 
1940. 
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Dennie and Pakula* are the authors of “Congenital Syphilis.” 
ere is, as the preface says, much need for a “book . . . helpful 


t only to specialists in social [sic] diseases, but also to the family 


vsician.” Unfortunately, .accomplishment falls far short of aim, 
ince the book is presented in a confused fashion and is regrettably 
naccurate. A major defect is disregard of important recent contribu- 
ions to the problem of diagnosis of syphilis in the newborn. Although 
the roentgenographic diagnosis of congenital syphilis is discussed at 
confused length and many of the older publications on the subject are 
summarized in detail, current literature in the field is overlooked. No 
mention is made of the lesions which frequently appear in the long 
bones of infants born of syphilitic mothers treated with a bismuth 
compound during pregnancy. Other omissions render the discussion 
f this important subject quite valueless. Further salient criticisms 
include confusion in arrangement of the subject matter; a curious 
classification of certain manifestations of the disease, for example, ‘‘com- 
plete and incomplete central nervous system syphilis”; the inclusion 
of such material concerned only with acquired syphilis in the adult, 
and the insertion of many tables in poorly organized and unintelligible 
statistical form. 

A second edition of Moore’s* “Modern Treatment of Syphilis” 
has just appeared, this time with the important collaboration of Kemp, 
Eagle, Goodwin and Padget. By comparison with the first edition, the 
book suffers from an additional 139 pages (it now contains 674 pages), 
though this was necessitated by the addition of new material and com- 
plete revision of many chapters. 

The book likely to attract the most public attention is that by 
Parran and Vonderlehr,® respectively Surgeon General and Assistant 
Surgeon General, United States Public Health Service, entitled “Plain 
Words about Venereal Disease.” This book is so important as to 
deserve extended review in the section “Syphilis and National Defense.” 


HISTORY OF SYPHILIS 


To Kemp,*® who died recently, a concise but all-inclusive article on 
the history of syphilis seemed justified from three points of view: 


(1) to review dispassionately the heated arguments as to the origin of 
syphilis, not so much from the standpoint of the specially trained medical historian 


3. Dennie, C. C., and Pakula, S. F.: Congenital Syphilis, Philadelphia, Lea & 
} ebiger, 1940. 

4. Moore, J. E.: Modern Treatment of Syphilis, Springfield, IIl., Charles C. 
Thomas, Publisher, 1941. 

5. Parran, T., and Vonderlehr, R. A.: Plain Words About Venereal Disease, 
New York, Reyral & Hitchcock, Inc., 1941. 

6. Kemp, J. E.: Outline of History of Syphilis, Am. J. Syph. Gonor. & 
Ven. Dis. 24:759 (Nov.) 1940. 
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but rather from that of the clinician; (2) to present the high lights of develo; 
ment of knowledge regarding syphilis during the 447 years of its familiarity + 
physicians; (3) to compile a compact bibliography of readily accessible titl 
most of which as originals or translations are now available in modern language: 


Most of the paper is devoted to brief discussions of important develop- 
ments in the field of syphilis from the early descriptions of the disease 
up to the present time. As to the origin of syphilis, Kemp notes the 
controversy over the interpretation of three Spanish articles describing 
the first outbreak of syphilis in Spain and states: 

It is now generally believed that syphilis was carried to Europe by the sailors 
of Columbus when they returned from Haiti to Palos in 1493. One of the leading 
antagonists at present to this theory is Holcomb, who concludes . . . that 
syphilis was prevalent in Europe prior to the return of Columbus. Pusey, on the 
other hand, after an equally careful study of [Holcomb’s] sources, believes 
; that syphilis originated in America or was brought from America t 
Europe. Without an intimate and critical knowledge of these documents, it is 
impossible, therefore, either to accept or reject the information they present con 
cerning the origin of syphilis. 


SPIROCHAETA PALLIDA 


Staining.—Periodically there appear reports of a maturation form 
of the spirochete of syphilis. Simon and Mollinedo* believe they have 
demonstrated by silver stain a granular form of S. pallida from the 
lymph nodes of 28 of 30 treated and untreated patients with early 
syphilis. No proof is offered that the granules described were actually 
a form of S. pallida. Rabbit inoculation with a filtrate was not per- 
formed. 

Culture.—Wile and Snow * report the results of a series of experi- 
ments on culturing S. pallida on the chorioallantoic membrane and i: 
the embryo of the developing hen egg. In the original experiment 
they used material from syphilomas of rabbits infected with the Nichols 
strain of S. pallida as the inoculum and determined the infectiousness 
of the developing embryo by injecting ground-up material from th 
chorioallantoic membrane, the embryo itself or both intratesticularl) 
into normal rabbits. Two of the original series of experiments wer: 
successful in that syphilitic testicular nodules developed two and tw: 
and a half months later, respectively, in the rabbits given injections of 
tissues of embryos inoculated eight days previously with S. pallida 
In these experiments dark field examination of some of the sam 
material used for inoculation failed to reveal the presence of organisms 


7. Simon, C., and Mollinedo, R.: Diagnostic de la syphilis par la recherch« 
du granule spirochétogéne, Presse méd. 48:513 (May 21) 1940. 


for Spirocheta Pallida, J. Invest. Dermat. 4:103 (April) 1941. 
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Encouraged by these early successes, the authors repeated experi- 
ments to determine the relative infectiousness for the chick embryo of 
naterial from rabbit testicular syphilomas and of that from the lymph 
nodes of syphilitic rabbits, and also, in case of survival of the organism, 
to differentiate that portion of the developing embryo and the chorio- 
illantoic membrane which afforded the site for the propagation of the 
spirochete. The results were entirely negative in that there was no 
lemonstration of persistence of infectiousness under the conditions of 
the experiment. 

Wile and Snow point out that the two successful experiments may 
represent simple survival of infectiousness rather than any actual propa 
gation of the organism in the developing embryo. They feel, however, 
that the survival of infectious material in the tissues of chick embryos 
for eight days in the absence of morphologically typical S. pallida 
demonstrable by dark field examination is suggestive, but not con- 
clusive, evidence of a resting or ultramicroscopic phase of the organism 

Finally, they point out that in the two successful experiments the 
inoculated eggs were incubated at a temperature of 35 C., while in the 
unsuccessful experiments the incubation was carried out at temperatures 
of 37 to 37.5 C. Whether this is accidental association or a lead worthy 
of further investigation the authors leave as an open question, but they 
suggest that if and when similar work is carried out, the inoculated 


‘ss 


eggs should be incubated at carefully regulated temperatures ranging 


from 20 to 37 C. 
EXPERIMENTAL SYPHILIS 


Immunity in Syphilis —Reynolds,® realizing that a susceptible ani- 
mal host infected with syphilis is resistant to reinfection, studied the 
fate of organisms of a homologous strain of S. pallida inoculated into 
infected and resistant rabbits. He asks: “Do they [the spirochetes] 
permeate the tissues of the host as a ‘symptomless reinfection,’ or ar 
they destroyed by the immune mechanisms of the host; and if so, 


where and how ?” 

To decide the point, Reynolds used two groups of rabbits: (a) 
normal controls and (b) animals which had been treated intensively 
with arsphenamine late in the course of syphilitic infection. The lat- 
ter animals, on the basis of previous experience, were considered to be 
immune and sterilized of spirochetes. Eight normal and 10 immune 
rabbits were inoculated by subcutaneous implantation of a piece of 
testis about 1.5 cm. in diameter on the inner aspect of the left thigh. 
Each piece of testis was removed at the height of acute orchitis and 
was demonstrated to contain many actively motile spirochetes. At 


9. Reynolds, F. W.: Fate of Treponema Pallidum Inoculated Subcutaneously 
nto Immune Rabbits, Bull. Johns Hopkins Hosp. 69:53 (July) 1941. 
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intervals of two, four, eight, fourteen and twenty-one days, pieces 
the implant were removed, macerated separately and suspended 
physiologic solution of sodium chloride. A portion of the suspensio; 
was examined with dark field microscope and the remainder divided 
into two equal parts and inoculated intratesticularly into each of 2 
normal rabbits. At the end of twenty-one days the left inguinal lymph 
node was removed from all rabbits who did not have actively motil 
spirochetes in the portion of the implant removed. Suspensions of 
these nodes were in turn divided and injected into 2 normal rabbits 
In the normal control group of rabbits the spirochetes readily penetrated 
the regional lymphatics and remained viable in the implant for four- 
teen days. The regional lymph nodes removed from these rabbits and 
injected into control rabbits produced characteristic syphilitic infection. 
In the immune rabbits no pathogenic spirochetes were ever demon- 
strated in the inguinal lymph nodes by transfer method. S. pallida 
could be demonstrated in the implant by dark field examination up to 
four days after implantation but only up to two days by transfer to 
normal rabbits. Reynolds concludes : 

On the basis of these experimental results, it seems probable that in the 
immune rabbit, subcutaneously-inoculated T. pallida of homologous strain do not 
permeate the lymphatics, but are localized at the site of inoculation and subse 
quently destroyed by the immune mechanisms of the host. The actual mobilization 
and destruction of spirochetes is probably accomplished by a local antigen-antibody 
reaction, as immune antibodies are gradually brought into contact with the invading 
organism. 


If rabbits infected with syphilis are adequately treated before the 
forty-fifth week of infection, that is, before they have acquired specific 
resistance to the infection, they may at a later date be reinfected with 
the homologous strain of the organism. If, however, treatment is begun 
between the forty-fifth and the ninetieth day only a portion of the animals 
can be reinfected, whereas if the animals are not treated until after the 
ninetieth day of infection they acquire sufficient immunity to the disease 
to prevent further infection with the homologous strain. One must 
therefore conclude that if a syphilitic rabbit is vigorously treated before 
specific immunity to the infection develops, this treatment is sufficient 
to prevent subsequent development of specific immunity by the animal. 

Schamberg *® wonders what happens to the development of specific 
resistance in rabbits treated early in the course of infection with anti- 
syphilitic drugs or with fever in amounts inadequate to bring about 
sterilization of the lymph nodes. He states: 

The results of the experiments reported above are clear cut. As judged by the 
occurrence of generalized lesions following treatment, or by the response to a 


10. Schamberg, I. L.: The Effect of Early Subcurative Arsenical and Thermal 
Treatment on the Development of Specific Immunity in Syphilitic Rabbits, Am. J. 
Syph., Gonor. & Ven. Dis. 24:401 (July) 1940. 
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nd inoculation with the homologous strain of T. pallidum, no evidence was 
btained that subcurative treatment, whether arsenical or thermal, exerted any 
nhibiting influence on the development of specific resistance against the infecting 
rganism. Those animals which could be proved not to have been cured were shown 
be resistant to a second ‘infection and the incidence of generalized lesions in 

s group was not significantly different from that in the untreated controls, 
while the animals which were apparently cured, as judged by negative lymph 
node transfer, were almost uniformly susceptible to a second infection with the 
mologous strain of 7. pallidum. The conclusion to be drawn from these results 

s that subcurative treatment given early in the course of syphilitic infection in 
rabbits does not prevent the ultimate development of specific immunity to the 


disease. 


Effect of Estrogen on Syphilitic Infection —Frazier and Hu * out- 
line the preparation of a potent estrogenic substance obtained from the 
urine of pregnant Chinese women and describe the changes produced 
by this substance in the adult male rabbit. They ** then report the 
effects of this estrogen on rabbit syphilis. Forty rabbits were used 
in the experiment. Twenty were given either 20 to 60 rat units of 
estrogen daily for fifteen days or 30 rat units daily for seventy-six days 
before inoculation with S. pallida. The effect of this substance on the 
course of the syphilitic infection was the same regardless of whether 
the animals were treated for fifteen or for seventy-six days before 
inoculation. Twenty rabbits were left untreated and served as controls. 
In comparing the course of syphilis in the treated animals with that in 
the controls, the authors note that in the former group the early mani- 
festations of syphilis were milder, the disease followed a shorter course 
and generalized foci of infection were less frequent. The most striking 
modification of the reaction to infection was the resistance to disease 
developed in the testis. 

Syphilis and Yaws.—Longley, Clausen and Tatum ** bring out the 
fact that while considerable work has been done on the comparative 
pathogenic and immunologic aspects of yaws and syphilis in rabbits 
and monkeys, there is less comparable information as to therapy. In 
order to determine the therapeutic effect of a single injection of either 
mapharsen or neoarspheriamine on rabbit yaws and rabbit syphilis, the 
11. Frazier, C. N., and Hu, C.: Increased Resistance to Syphilis in the Rabbit 
Following Prolonged Administration of Urinary Estrogens: I. Feminizing Effects 
of Estrogens on Adult Male Rabbits, Endocrinology 28:283 (Feb.) 1941. 

12. Frazier, C. N., and Hu, C.: Increased Resistance to Syphilis in the Rabbit 
Following Prolonged Administration of Urinary Estrogen: II. Character of the 
Reaction to Treponema Pallidum in Feminized Male Rabbits, Endocrinology 28:294 
Feb.) 1941. 

13. Longley, B. J.; Clausen, N. M., and Tatum, A. L.: Comparison of 
Response of Yaws and Syphilis in Rabbit to Mapharsen (Arsenic Preparation) 
and Neoarsphenamine, J. Pharmacol. & Exper. Therap. 71:49 (Jan.) 1941. 
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authors treated animals inoculated with the Nichols strain of S. pall 
and ones inoculated with a strain of yaws obtained from Chesney. Seve 
days after single injections of one of the arsenical drugs into the: 
animals, the resultant testicular lesions were removed ; each was minc« 
suspended in physiologic solution of sodium chloride and reinject 
intratesticularly into 2 recipient rabbits. The latter were observed f 
eight to twelve weeks for the appearance of lesions or a positi\ 
serologic reaction of the blood. The original treated rabbit was co: 
sidered cured if a syphilitic lesion or a positive serologic reaction did 
not develop in the recipient rabbit. There was found to be no significant 
difference between the therapeutic response of the two diseases to sing|: 
injections of neoarsphenamine or mapharsen. The therapeutic inde 
of a single dose of neoarsphenamine was superior to that of a sing) 
dose of mapharsen both in rabbit yaws and in rabbit syphilis. Th« 
authors state: “The rabbit tolerates 150 mgm. per kilogram of neo 
arsphenamine and mapharsen is tolerated at only 10 mgm. per kilogran 
whereas the single minimal curative doses are 13 and 5, respectively.” 
They recognize that equal susceptibility to cure has no necessary bearing 
on the identity of the two diseases. 

Liver Lipids.—According to MacLachlan,’* injections of arsphen 
amine and neoarsphenamine into rabbits in sufficient dosage to produce 
severe hepatic necrosis with fatty degeneration failed to cause an} 
changes in the total liver lipids or in the ratio of phospholipids t 
neutral fat. 

War and Experimental Syphilis —The effect of a war on the calibe: 
of medical research is demonstrated by the following articles by Jahnel.** 
This investigator has in the past greatly contributed to the field of experi- 
mental syphilis and is generally known as a brilliant and thorough 
worker. In 1940 and 1941 he published seven articles, of which these 
three are examples. 

Basing his statements on the study of 4 dormice and 2 rabbits 
inoculated with syphilis, Jahnel concludes that starvation has no bere- 
ficial effect on the course of the experimental disease. He treated 3 
syphilitic rabbits with the venom of a species of European viper and 
concluded that it had no effect on the course of the disease. In another 
experiment Jahnel found that the venoms of three species of poisonous 


14. MacLachlan, P. L.: Effect of Arsenicals on Liver Lipids of Rabbits, Pro 
Soc. Exper. Biol. & Med. 44:429 (June) 1940. 

15. Jahnel, F.: Experimentelle Untersuchungen tiber den Einfluss des Hungerns 
auf den Syphilisverlauf, Ztschr. f. Immunitatsforsch. u. exper. Therap. 98:97 
(June 12) 1940; Untersuchungen iiber die Einwirkung des Giftes der Sandotte: 
Vipera ammodytes ammodytes Linnaeus bei experimenteller Syphilis, ibid. 98:144 
(June 12) 1940; Ueber die Unwirksamkeit verschiedener Schlangengifte bei experi- 
menteller Syphilis, ibid. 98:344 (Sept. 28) 1940. 
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s (Bungarus fasciatus, Lachesis lanceolatus and Vipera lebetina 
Linnaeus) had no effect on the course of experimental syphilis in 3 
SERODIAGNOSIS OF SYPHILIS 

Intigen.—Brown and Kolmer ** have attempted, as many others 
before them, to identify the active principle of the antigen used 

he serodiagnosis of syphilis. Without accomplishing their aim, they 
‘re able to add the negative information that the antigenic principle 
s neither lecithin nor cephalin but is some substance absorbed in equal 


portions by both. 

Cultured Spirochetes as Antigen in Serologic Tests for Syphilis. 
Kolmer, Kast and Lynch ** have further investigated the role played 

cultured spirochetes in the serologic reactions for syphilis. They 


summarize their results as follows: 


The absorption of human syphilitic sera with Kahn antigen removed all antibod) 
r reagin concerned in the Wassermann and flocculation tests but did not remove 

complement fixing antibody for antigens of cultures of various strains of 
pirochetes, including alleged cultures of S. pallida. 

Absorption of human syphilitic sera with spirochetes removes complement 
xing antibody for them, but not the antibody or reagin concerned in the Wasser 

mann and flocculation reactions. 

Absorption of a normal rabbit serum givin® nonspecific positive Wassermann 
nd Kline reactions with spirochetes (Reiter strain) did not remove the Wasser 
ann antibody or reagin. Absorption of three normal rabbit sera giving positive 
omplement fixation and agglutination reactions with an antigen of the Reiter 
strain, however, largely removed the natural antibody for them. 

Agglutinins for various culture strains of alleged Spirochaeta pallida are present 
n syphilitic and nonsyphilitic human sera in practically equal amounts. Especially 
arge amounts were found in all sera for S. microdentinm. Syphiiitic infection 
es not appreciably increase agglutinins for various strains of cultured spirochetes 

luding alleged strains of S. pallida. 

Active immunization of rabbits with living and heat-killed vaccines of alleged 
ultures of S. pallida and other spirochetes produces large amounts of agglutinin 

complement-fixing antibody for antigens of spirochetes but no antibody or 

The agglutinins were fairly specific for homolo 

gous strains of spirochetes, but the complement fixation reactions were largely of 
a group character. 

Rabbits immunized with vaccines of living and heat-killed vaccines of the 

hols-Hough strain of S. pallida were not protected against syphilitic infection 
hen inoculated intratesticularly and intracutaneously wtih homologous virulent 

pallida (Nichols-Hough strain). 


16. Brown, H., and Kolmer, J. A.: Studies on Chemical Constitution of Anti- 
genic Substance in Alcoholic Tissue Extracts Concerned in Serum Diagnosis of 
yphilis, J. Biol. Chem. 137:525 (Feb.) 1941 

17. Kolmer, J. A.; Kast, C. C., and Lynch, E. R.: Studies on the Role of 
Spirochaeta Pallida in the Wassermann Reaction: II. The Relation of Spirochetal 
Antibodies to the Wassermann Reagin, Am. J. Syph., Gonor. & Ven. Dis. 25:412 
July) 1941. 
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Tryptic digests of two strains of S. pallida were antigenic in complement 
fixation tests with human syphilitic and rabbit antispirochetal sera. 

Precipitates obtained from tryptic digests after treatment with alcohol (F68 
fractions) were likewise antigenic in complement fixation tests with human 
syphilitic and rabbit antispirochetal sera. The results may be due to the presenc: 
of lipoids. 

An alcoholic extract of the Reiter strain was likewise antigenic in tests wit! 
human syphilitic sera, presumably due to the presence of lipoids. 

An antigen of the alcoholic extracted spirochetes was not antigenic in com- 
plement fixation tests with human syphilitic sera, presumably due to the absence 
of lipoids. 


Their practical conclusion is that spirochetal complement fixation 
antigens are both less specific and less sensitive than standard beef heart 
lipoid antigens. These results are at variance with data concerning the 
specificity and sensitivity of “palligen,’ a German spirochetal antigen, 
previously published both in Germany and in this country. It is for- 
tunate that a more definitive answer to the questions raised in this 
important problem should shortly be forthcoming. In an evaluation 
study of serologic tests sponsored by the United States Public Health 
Service in the fall of 1941, both Kolmer and Eagle were represented 
with their respective “pallida” tests, and a direct comparison of specificity 
and sensitivity based on selected specimens of syphilitic and of non- 
syphilitic serums will be available in the near future. 

Evaluation of Serologic Tests—The Committee on Evaluation of 
Serodiagnostic Tests for Syphilis ** presents a comparison of the results 
of the 1938 and 1939 serologic conferences and draws important general 
conclusions. They found that many unsatisfactory results in serologic 
examinations are due to reliance on obsolete technics or to short cuts. 
The more closely the latest technics of the author-serologists are fol- 
lowed, the better the results. 

One fourth of the state laboratories were found to be doing superior 
work in this field, whereas 30 state laboratories were classed as unsatis- 
factory in 1938; only 22 were so classed in 1939. 

Interpretation of Serologic Tests—Mallory *® modestly states that 
he has nothing original to offer, then proceeds to an excellent critical 
survey of the present state of serologic tests for syphilis, with con- 
clusions which deserve emphasis for their clarity of thought. 

The serological diagnosis of syphilis has advanced greatly in the last fifteen 
years, but there is still no perfect test for the disease. A negative reaction does 


18. Hazen, H. H.; Parran, T.; Mahoney, J. F.; Sanford, A. H.; Senear, 
F. E.; Simpson, W. M., and Vonderlehr, R. A.: Serodiagnostic Tests for Syphilis 
as Performed in State Laboratories in 1938 and 1939, South. M. J. 33:633 (June) 
1940. 

19. Mallory, T. B.: The Interpretation and Reliability of Reports of Sero 
logical Tests for Syphilis, New England J. Med. 228:441 (Sept. 19) 1940. 
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t rule out and a positive one does not prove the presence of syphilis. The 
percentage of accurate diagnoses can be considerably increased by the use of 
multiple tests, but in the face of discrepant reports every case requires individual 

terpretation and the most exact clinical correlation. 


Moore and Eagle *° call attention to the great confusion which exists 
because of the multiplicity of serologic technics known by the names 
of their originators. They offer the following practical solution: 


The ever increasing number of tests available for the serum diagnosis of 
syphilis, and the necessity for interpreting conflicts between them, place a burden 
of evaluation on the physician which, lacking the necessary technical knowledge, 
he is often not qualified to assume. 

Although the standardization of serologic technic is not yet feasible, it is possible 
to standardize the method of reporting serologic results. In the interests of sim- 
plicity, clarity and the best possible utilization of the laboratory data it is there- 
fore recommended that the proper means now used in reporting serologic tests 
be replaced by the generic term “Serologic Tests for Syphilis” (abbreviated “STS”), 
of which in routine practice there are three categories: screen flocculation, standard 
flocculation and complement fixation. It is further recommended that the results 
of the laboratory findings, whether flocculation or complement fixation tests, single 
or multiple tests, be reported on an over-all composite basis, as “Serologic Tests 
for Syphilis—Positive, Doubtful or Negative.” 

The onus of unifying conflicting laboratory findings is thus placed on the indi- 
vidual best qualified, the laboratory director. No information of diagnostic 
significance is withheld from the physician, for the reverse of the report sheet 
will carry a statement as to the results obtained with the individual tests, on which 
the over-all report is based. 


Quantitative Serologic Tests—Moore and Eagle ** review the avail- 
able information regarding the use of quantitative serologic tests for 
syphilis, and from a study of the literature, the analysis of 1,665 per- 
sonally observed cases and unpublished information they conclude: 


The serum of syphilitic patients contains varying quantities of reagin. Quantita- 
tive serologic tests to determine this reagin “titer” are comparable only when 
carried out in the same laboratory by the same technic; and even then, the results 
may be modified by day-to-day variations in the sensitivity of the test. 

The quantitative reagin titer of the blood in 508 patients with early syphilis, 
determined by a complement fixation technic, varied from 0 to 1600 units of 
reagin. In primary syphilis, the mean titer was 104.3 13.74 units, the median 
43.2 + 17.22 units; in secondary syphilis the mean was 179.6 + 7.54 and the 
median 142.3 + (9.45) units. 

In 445 patients with various forms of untreated late syphilis, the quantitative 
titer ranged from 0 to 1600 units. These patients were separated into 5 groups: 
(a) latent syphilis, (b) various forms of late syphilis (excluding neurosyphilis), 


20. Moore, J. E., and Eagle, H.: The Confusing Multiplicity of Serologic 
Tests for Syphilis: Standardization of the Serologic Report as a Possible Solu- 
tion, J. A. M. A. 117:243 (July 26) 1941. 

21. Moore, J. E., and Eagle, H.: The Quantitative Serologic Test for Syphilis: 
Its Variability, Usefulness in Routine Diagnosis, and Possible Significance; a 
Study of 1,665 Cases, Ann. Int. Med. 14:1802 (April) 1941. 
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(c) diffuse meningovascular neurosyphilis, (d) general paresis, (e) tabes dors 
In these groups, the mean titers ranged from 21.5 to 44.1 units, the medians fron 
10.7 to 25 units, i. e., significantly lower than in early syphilis. It is suggested 
by these data, though not yet definitely proved, that patients with late latent syphilis 
and tabes dorsalis may have significantly lower serologic titers than patients wit 
other types of late syphilis. 

In late syphilis, previous treatment in any amount and at any time befor 
quantitative testing significantly reduced the mean and median titers in the 712 
such patients tested. This reduction was not necessarily associated with clini 
improvement. 

Quantitative serologic testing is of little value as a routine diagnostic procedur 

The reagin titer of the blood is not an expression of the severity or gravit 
of syphilitic infection in the individual patient. Enormous variations in titer are 
observed in all types of clinical involvement (0-1600), including both early and 
latent syphilis; and the reduction in titer effected by treatment is not necessarily 
associated with clinical improvement. 

The reagin titer appears definitely to be related to the numbers of organisms 
present in the tissues of the host, since titers were higher in early than in lat: 
syphilis. As between various types of late syphilis, however, no such conclusion 
is permissible. There is no evidence available as to the possible relationship of 
reagin titer to the involvement of particular body tissues. 

The effect of prolonged treatment on the rate of fall of reagin titer may 
conceivably be an expression of the immunity or resistance of the host; but even 
if this were true, a single quantitative test before treatment would be of no diag- 
nostic or prognostic importance. Further studies of the behavior of reagin titer 
under prolonged treatment are essential to settle the possible prognostic value of 
such serial quantitative tests. 


Crosby and Campbell ** have studied the quantitative serologic test 
for syphilis and its response to the first course of arsenical treatment 
in 526 patients with early syphilis. The authors summarize their results 
as follows: 


In untreated early syphilis, the median reagin titer increases rapidly for the 
first four weeks after the appearance of lesions, and then (until the twenty-fifth 
week) remains approximately stationary. 

In seronegative primary syphilis, an apparent provocative effect occurs at the 
second week of treatment, but this phenomenon is not observed in seropositive 
primary or early secondary syphilis. It is suggested that this provocative cffect 
is more apparent than real, that it occurs only when reagin titer is spontaneousl) 
rising, and that in early syphilis, a true arsphenamine provocative effect probably 
does not occur. 

The median initial reagin titer is lower, and declines more rapidly under treat- 
ment, in seropositive primary than in early secondary syphilis. 

The factors of race, sex, and age do not demonstrably affect initial reagin tit 
or its response to treatment. 

The presence or absence of spinal fluid abnormalities does not appear to influenc: 
initial reagin titer or its response to treatment. 


22. Crosby, E. L., and Campbell, A. D.: The Quantitatively Titered Serologi 
Test in Early Syphilis and Its Response to Treatment, Am. J. Syph., Gonor. & 
Ven. Dis. 25:566 (Sept.) 1941. 
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[he co-existence of pregnancy and early syphilis has no apparent effect on 


igin titer. 
Reagin titer is initially higher, and under treatment falls more slowly, in patients 
with “florid” than in those with “trivial” early secondary syphilis. 


Greene and his collaborators ** have also studied the quantitative 
serologic test for syphilis and the possible application of quantitative 
methods as a routine procedure for the control of treatment. They 
found that quantitative titration eliminated zone reactions entirely and 
expressed the opinion that for an estimation of treatment results, quan- 
titative tests give a better index than the conventional qualitative reports. 

Occurrence of Reagin or Reagin-Like Substance in the Serum.— 
Animals: As early as 1910 reports periodically appeared in the liter- 
ature describing positive serologic reactions for syphilis occurring in 
the serum of many domestic and wild animals. Because of recent 
increased interest in biologic false positive serologic reactions for syphilis, 
there has been an increased literature in regard to animal serum. 

Sherwood, Bond and Clark ** did serologic tests for syphilis on the 
serum of eleven different animal species, with a high percentage of 
positive results in many. They were unable definitely to identify the 
substance which caused the positive reaction but suggested that it was 
contained in the globulin fraction of serum, as is syphilitic reagin in 
human serum. 

Greene and Harding ** did concomitant Kline and_heterophile 
antibody tests on the serum of 134 head of cattle. None gave a clear- 
cut negative Kline reaction. In only 25 (18.7 per cent) of the cases did 
the serum agglutinate sheep red blood cells, and in these it did so only 
in low titers. They conclude that there is no relation between the positive 
Kline reaction and the presence of heterophile antibody. 

Kemp and his collaborators ** completely reviewed and aptly summed 
up the literature on this important subject. They also performed 
serologic tests for syphilis on the serum of many domestic animals. 
They state: 

Personal experience and a review of the literature show that a large number 


of animals other than man have been found to have positive serologic tests for 
syphilis. Our findings, using a variety of tests for the examination of the sera 


23. Greene, R. A.; Breazeale, E. L., and Croft, C. C.: A Quantitative Study 
i Syphilitic Serum, J. Lab. & Clin. Med. 25:972 (June) 1940. 

24. Sherwood, N. P.; Bond, G. C., and Clark, H. F.: Results Obtained with 
Kolmer, Kahn, Kline and Eagle Tests on Animal Sera, Am. J. Syph., Gonor. & 
Ven. Dis. 25:93 (Jan.) 1941. 

25. Greene, R. A., and Harding, H. B.: Absence of Heterophile Antibodies in 
Cow Sera and Occurrence of Positive Kline Reactions, Am. J. Syph., Gonor. & 
Ven. Dis. 25:89 (Jan.) 1941. 

26. Kemp, J. E.; Fitzgerald, E. M., and Shepherd, M.: Occurrence of Positive 
Serologic Tests for Syphilis in Animals Other Than Man, with Review of Litera- 
ture, Am. J. Syph., Gonor. & Ven. Dis. 24:537 (Sept.) 1940. 
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of numerous animals, are in agreement with those of other observers. Our findi: 
also confirm earlier observations that there is marked discrepancy between | 
results of the different tests in different animal species and the results of identi 
tests in the same animal species. Quantitative determination of the amount of th: 
reacting substance in the blood of animals shows that, as determined by the Eag!: 
microflocculation test, it is less in amount than the reagin in the serum of know 
syphilitics. In two animal species, dogs and cattle, and probably sheep as well 
the number of positive tests increased with increasing age of the animals. 

We feel as a result of this study that the frequency with which positive tests 
for syphilis occur in animals other than man is not relevant to the problem 
to their validity when they are the only evidence of syphilis in man. 


Human Beings: The possibility that the serum of man, like that 
of other animals, might contain reagin or some reagin-like substance 
in the absence of syphilitic infection has, of course, not escaped tl 
attention of serologists, though little stress has been laid on it. Brown- 
ing,*” Meinicke ** and Hinkleman ** have all contended that the dif- 
ference between normal and syphilitic human serum is merely one of 
degree, and not one of kind, and in that connection have stressed the 
nonspecific nature of the lipoidal “antigen” and of the “reagin’”’ with 
which it combines. 

In 1931 Malloy and Kahn * observed that when normal serum was 
mixed with standard Kahn antigen, microscopic aggregations formed 
slowly. No aggregations were visible when the mixture was examined 
immediately ; after it had stood one hour, the average size of the aggre- 
gates was 60 square microns and after six hours 190 square microns. 
In contrast, the average size of the aggregates formed by mixing 
syphilitic serum with standard Kahn antigen was 420 square microns 
when the mixture was examined immediately, 1,730 square microns 
after one hour and 4,260 square microns after six hours. 

In 1934 Schreus and Foerster ** described a method for the demon- 
stration of small quantities of reagin in the serum of syphilitic patients 
whose blood gave negative Wassermann reactions. When subliminal 
amounts of a serum of known positive titer, less than would be neces- 
sary to give a positive Wassermann reaction, were added to the appar- 








27. Browning, C. H.: Biochemistry of Immune Reactions, Brit. M. J. 1:239 
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28. Meinicke, E.: Zur Theorie und Methodik der serologischen Luesdiagnostik 
Deutsche med. Wchnschr. 45:178 (Feb. 13) 1919. 

29. Hinkleman, A. J.: Biochemistry of the Wassermann Reaction, Am. ] 
Syph., Gonor. & Ven. Dis. 11:594 (Oct.) 1927. 

30. Malloy, A. M., and Kahn, R. L.: The Ultramicroscopic Precipitatior 
Reaction in Syphilis, J. Infect. Dis. 48:243 (March) 1931. 

31. Schreus, H., and Foerster, R.: Spezifische Sensibilisierung von serologi 
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ently negative serum, the latter gave positive results, presumably because 
an additive effect. The following year Barnett, Jones and Kulchar,** 
using the Kline test, adapted this technic to the demonstration of reagin 
in normal serum. 

Sherwood and his collaborators,** realizing that the sensitivity of a 
serologic test can be increased if the serum-antigen ratio is increased, 
adapted this method to study the serum of 1,018 presumably non- 
syphilitic white college students of both sexes. Using the Kahn test, 
serum-antigen ratios varying from 100: 1 to 1:5 were employed. Serum 
was also checked with standard technics. One student, found to react 
positively with all the technics used, was considered to have late latent 
syphilis and was not included in the study. Of the remaining 1,017 
presumably normal, nonsyphilitic students, the serum of 15 was found 
to give a positive reaction with this special technic, particularly in the 
higher serum-antigen ratios. 

Subsequent serum specimens of 9 of these 15 students were examined. 
Four had later negative reactions. Even the 5 students whose serum 
gave a positive reaction on reexamination eventually had negative tests 
without antisyphilitic treatment. The authors believe that the serum of 
these 9 normal persons contained a reagin-like substance. 

In order to determine the incidence of biologic false positive serologic 
reactions in normal nonsyphilitic persons, Eagle ** has had serologic 
tests for syphilis performed on the serum of 40,545 white college 
students. He summarizes the results as follows: 

1. Serologic tests for syphilis were carried out in twenty-five universities on a 
total of 40,545 white students of both sexes. Sixty-two (0.15 per cent) gave 
positive or doubtful tests confirmed by repeat specimens. Twenty-one of these 
presented clinical evidence or gave a definite history of syphilitic infection, and 
5 others had previously received antisyphilitic treatment, with no available data as 
to why that treatment was instituted. 

2. There remained 36 students (an incidence of 1 in 1,125 tested) who gave 
repeated positive or doubtful serologic tests in the absence of clinical evidence or 
history of syphilitic infection, and who might therefore possibly be nonsyphilitic 
persons giving biologic false positive serum tests for syphilis. However, the cor- 
relation between the incidence of clinically proved syphilis and these putative false 
reactions in the individual schools was so high (ungrouped coefficient of correlation 
).83) as to suggest that approximately 26 (70 per cent) of these clinically uncon- 
firmed tests actually represented latent syphilis. 
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3. It is an open question whether the remaining 10 cases (an incidence of | 
4,000 tested) represented latent syphilis, false positive reactions due to an unre 
nized intercurrent infection, or biologic false positive tests for syphilis occurring 
normal individuals. In any event, the incidence of such reactions in the populat 
tested seems sufficiently small to justify, as a general public health measur: 
the diagnosis of syphilis in clinically normal individuals on the basis of repeated), 
positive serologic tests, even in the absence of history or clinical evidence of 
syphilitic infection. In the individual case, however, and particularly in population 
groups in whom the incidence of syphilis is known to be small, attempts are in 
order to differentiate between a possible biologic false positive test and 
actually due to latent syphilitic infection. 


Biologic False Positive Serologic Reactions for Syphilis Associated 
with Other Diseases—Vaccinia: Within recent years it has beer 
suspected that cowpox vaccine might cause a biologic false positive 
serologic reaction for syphilis, but not until this year has a sufficiently 
large group of persons been studied. One can now state definitely that 
this original suspicion was correct. 

Thomas and Garrity ** report Kahn reactions of the blood for 10,00 
navy recruits examined between July 1939 and July 1940. Specimens 
of serum were collected after the recruits were vaccinated with cowpox 
vaccine. Of the 10,000 specimens, only 12 were found to give per- 
sistently positive reactions, an incidence of 0.12 per cent. In addition 
to these 12 specimens the reactions of which remained persistently 
positive, 26 others gave strongly positive reactions which became spon- 
taneously negative within three to four weeks. There were also 16 
weakly positive or doubtful specimens the reactions of which became 
negative within a few days. Of the 26 men with false positive serologic 
reactions, 11 had primary and 12 accelerated reactions to vaccinia, while 
only 3 were immune to cowpox vaccine. 

Reporting on an additional group of 10,000 navy recruits, Thomas 
and Garrity ** collected specimens of blood for serologic tests for syphilis 
only before vaccination. In this group the serum of only 0.06 per cent 
gave false positive serologic reactions for syphilis, as compared with 
0.26 per cent in the previously reported group, who had been vaccinated 
before the specimens of blood for serologic tests for syphilis were col- 
lected. 


35. Thomas, G. E., and Garrity, R. W.: Routine Kahn Blood Reactions 
Report of Ten Thousand Tests Made on Naval Recruits, U. S. Nav. M. Bull 
39:72 (Jan.) 1941. 

36. Thomas, G. E., and Garrity, R. W.: Routine Kahn Blood Reactions 
Supplementary Report on Twenty Thousand Tests Made on Naval Recruits, with 
Observations on the Relationship of Cowpox Vaccination to the False Positive, 
U. S. Nav. M. Bull. 39:272 (April) 1941. 
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Lynch, Boynton and Kimball ** vaccinated 267 students entering a 

iversity. Before vaccination each student had a serologic test for 
syphilis. One student had a frankly positive reaction, and 3 gave doubt- 
ful serum reactions. All 4 of these were excluded from the study. An 
attempt was made to have the 263 students return in two weeks for 
another serologic test for syphilis, and if the reaction was positive, 
they were followed regularly until the reaction became negative. Of 
the 263 students tested, 43 (16 per cent) reacted to one or more of the 
serologic tests used in the study. In most instances the reaction was 
either doubtful or weakly positive. In many cases the positive serologic 
reaction persisted for as long as two months, and in a few instances 
it was still present after four months. One student was reported to 
have a doubtful reaction with the Kline test at the end of one hundred 
and sixty-four days. The Kahn verification test performed on 2 speci- 
mens from the same student gave a syphilitic type of reaction. This is 
the second reported instance in which the Kahn verification test has 
failed to demonstrate a biologic false positive reaction due to vaccinia 

Infectious Mononucleosis: Werlin and his collaborators ** report 
on 21 patients with infectious mononucleosis. Four patients gave 
positive reactions to one or more serologic tests for syphilis; all 4 
were deemed to be nonsyphilitic. 

According to Kaufman,** the incidence of false positive serologic 
reactions for syphilis in patients with infectious mononucleosis is diff- 
cult to determine with any degree of accuracy. His series consists of 
82 patients with infectious mononucleosis, of whom 64 had one or more 
serologic tests for syphilis. In half of these the test was repeated at 
least once. Among these 64 patients, 3 had false positive serologic 
reactions for syphilis. It is interesting to note that in 2 patients 
known to have congenital syphilis with negative serologic reactions of 
the blood following treatment, the Wassermann reaction did not revert 
to positive during the course of infectious mononucleosis. 

In the course of comments on the nature of the antibody response 
in infectious mononucleosis, Warren *° observes that false positive reac- 
tions to Wassermann, Kahn and Eagle tests are frequent. 


37. Lynch, F. W.; Boynton, R. E., and Kimball, A.: False Positive Serologic 
Reactions for Syphilis Due to Smallpox Vaccinations (Vaccinia), J. A. M. A 
117:591 (Aug. 23) 1941. 

38. Werlin, S. J.; Dolgopol, V. B., and Stern, M. E.: Infecticus Mono- 
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39. Kaufman, R. E.: False Positive Serologic Reactions for Syphilis in Infec- 
tious Mononucleosis, J. Lab. & Clin. Med. 26:1439 (June) 1941. 

40. Warren, E. W.: Observations on Infectious Mononucleosis, Am. J. M. S« 
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Sadusk *' reviews the literature both on cutaneous eruptions ; 
on false positive serologic reactions for syphilis in infectious mor 
nucleosis. He calls attention to the difficulty which may be encountered 
in differentiating secondary syphilis from infectious mononucleosis 
when in the latter disease there are a cutaneous rash and a positive 
serologic reaction for syphilis. He mentions the various clinical and 
laboratory tests which may be of aid, such as absence of rash on the 
hands and feet, a blood picture characteristic of infectious mono- 
nucleosis, a positive Paul-Bunnell reaction and the presence of S. pallida 
in the cutaneous lesions. He reports 4 cases, in 1 of which the rash 
was morbilliform, in 1 maculopapular and in 2 macular. Doubtful or 
positive serologic reactions for syphilis were present in all cases. 

Leprosy: An attempt has been made by Eagle, Hogan, Mohr and 
Black ** to differentiate biologic false serologic reactions for syphilis 
from true reactions in leprous patients. For this study, 41 male lepers 
were selected. Not only was serum obtained for serologic study, but 
each patient was thoroughly examined clinically in an attempt to rule 
out syphilitic infection. The serum of 37 patients gave positive reac- 
tions for syphilis. The authors summarize their observations on the 
serum of these 37 patients as follows: 

Of 37 leprous patients giving positive Eagle microflocculation tests in the 
absence of history or clinical evidence of syphilitic infection, 25 also gave positive 
Wassermann tests, and only 6 gave positive complement fixation tests with a 
suspension of cultured spirochetes. Since the spirochetal complement fixation test 
is a sensitive diagnostic test for syphilis, it apparently permits the identification 
as biologic false reactions of most of the positive Wassermann and flocculation 
tests obtained in leprous patients in the absence of syphilitic infection. 

It was further found that there was a difference in the serologic reactivity of 
Wassermann-positive syphilitic and leprous sera, in that the latter tended to give 
a disproportionately high titer in a Wassermann as compared with a flocculation 
test. Of the 19 patients in this series in whom both tests were positive, the 
Wassermann titer was on the average seven times higher than the flocculation 
titer. 

Of the 6 sera in this series which reacted positively to the spirochetal antigen, 
three had disproportionately high Wassermann titers, with the spirochetal comple- 
ment fixation tests barely positive. These three sera probably represent biologic 
false spirochetal reactions caused by leprosy. In the remaining 3 patients, however, 
relatively high titers were obtained in all three tests (Wassermann, flocculation, 
and spirochetal complement fixation), a serologic “pattern” approaching that 
observed in most syphilitic sera. The possibility must therefore be considered 
that these 3 patients were actually syphilitic. 


41. Sadusk, J. F., Jr.: The Skin Eruption and False-Positive Wassermann in 
Infectious Mononucleosis (Glandular Fever), Internat. Clin. 1:239 (March) 1941 

42. Eagle, H.; Hogan, R. B.; Mohr, C. F., and Black, S. H.: On the Rea 
tivity of the Serum and Spinal Fluid of Leprous Patients with Spirocheta! Sus 
pensions, Am. J. Syph., Gonor. & Ven. Dis. 25:397 (July) 1941. 
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[wenty-nine leprous patients giving negative Wassermann and flocculation 

s were also negative to the spirochetal complement fixation test. 

Spinal fluids obtained from 9 leprous patients with positive serum tests for 
syphilis (3 of whom also gave positive spirochetal tests) were completely negative 
to all tests used (Wassermann, flocculation, and spirochetal complement fixation). 


Malaria: Eagle, Mays, Hogan and Burney ® studied the serum of 
11 nonsyphilitic patients inoculated with tertian malaria. Specimens of 
blood were collected at regular intervals before and after inoculation 
and after the administration of quinine. The specimens of serum: were 
identified by code numbers and could not be distinguished from 6 con- 
trol specimens of serum from nonmalarial persons, 3 of whom were 
normal and 3 syphilitic. Each specimen of serum was tested by a 
complement fixation technic, using as the antigen a washed suspension 
of cultured spirochetes; by the Eagle microflocculation technic and 
by the Eagle modification of the Wassermann technic. Seven of the 
11 patients gave biologic false positive reactions with the routine sero- 
logic tests for syphilis used in this experiment, and 9 gave positive 
reactions with the complement fixation test, employing the spirochetal 
antigen. The authors therefore conclude that the spirochetal comple- 
ment fixation does not permit a serologic differentiation of syphilis 
and malaria. 

Methods of Differentiating False Positive from True Positive Reac- 
tions—Moore, Eagle and Mohr ** have outlined a method of approach 
to the differentiation of the biologic false positive serologic reaction 
from the positive result due to the presence of syphilitic infection. When 
a biologic false positive reaction is suspected, the following procedure 
is suggested : 

Take a careful history as to (a) symptoms of some intercurrent infection of 
whatever nature, (b) serum treatment (including tetanus antitoxin) or (c) 
vaccination within the four months preceding the questionable serologic test. 

Make a careful physical examination for evidences of acute infection preceding 
the questionable serologic test, with special reference to lymph nodes, spleen and 
lungs. 

Make a thorough search of blood smears for malarial parasites. . 

Examine blood smears for infectious mononucleosis. 

Make a blood test for heterophile antibody (the Paul-Bunnell test). 

Determine the sedimentation rate. The sedimentation rate is thought to be 
considerably increased in early syphilis and in neurosyphilis; it may be normal 
or, more frequently, slightly increased in late and in latent syphilis. Also it is 
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frequently increased to an even greater degree in many of the acute infecti 
which may be responsible for false positive serologic reactions. 

Repeat serologic tests for syphilis by several different technics including both 
complement fixation and flocculation, at least one of which is quantitatively 
titered. 

Repeat serologic test for syphilis in several different laboratories of known 
excellence in order to rule out all possibility of technical error. 

Perform the Kahn “verification” test. 

Test the patient’s serum by complement fixation with spirochetal antigen (the 
Reiter or Kayan strain of cultured Spirochaeta pallida). 

Test the patient’s serum with wholly nonspecific antigens, such as those prepared 
from bacteria (the gonococcus, staphylococcus, tubercle bacillus) or trom such 
substances as milk and lecithin. 

Carry out a prolonged serologic follow-up (weeks or months) by a good 
quantitative technic, testing the blood at frequent intervals without instituting anti- 
syphilitic treatment. 

Examine members of the family and sexual contacts. This step in the exami 
nation may be extremely important. 

Examine the cerebrospinal fluid if a decision cannot be reached earlier. When 
there are genuine reasons for believing that the positive results are false, do not adopt 
spinal puncture as the first step in the investigation, since often a clearcut 
[explanation] (e. g. of infectious mononucleosis) can be found for the supposed 
false positive result. 

The so-called provocative procedure (injection of an arsphenamine with follow- 
ing quantitative serologic testing daily for fourteen days) is in our opinion worth- 
less. 

Finally, withhold antisyphilitic treatment unless and until the diagnosis of 
syphilis is proved. Such treatment is dangerous and should not be given unless 
the risk is justified by the actual existence of syphilis. 


The authors summarize their statements as follows: 


From an outline of a method of approach to the differentiation of the biologic 
false positive serologic reaction from the positive result due to the presence of 
syphilitic infection, it is obvious that many of the suggested procedures require 
special clinical or laboratory expertness and that the final decision as to the 
presence or absence of syphilis in a given case is a highly individualized problem 
which often requires weeks or months of observation and expert syphilologic advice. 


Kahn and associates report the results of the Kahn verification test 
with the serum of lower animals,*’ of syphilitic human beings *° and 
of human beings suspected of having a false positive standard reac- 
tion.*? The author believes that with the verification test the serum of 
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last-named group behaves in the same manner as the serum of 

er animals. 

PUBLIC HEALTH ASPECTS 

Syphilis and National Defense-—As in previous wars, so now does 
enereal disease rank high among the causes for lost manpower in the 
rmed forces and in industry. 

Young,** who was in charge of venereal diseases in the American 
Expeditionary Force during the last war, described the difficulties which 
were encountered in the control and treatment of these diseases in the 
American, British and French armies. He ascribes the eventual 
reduction in the incidence of venereal diseases in the American Expedi- 
tionary Force to the foresight and interest of General John J. Pershing, 
though much of the credit should go to Young himself and to the 
organized group of some 250 venereal disease control officers built up 
under his direction. 

Parran and Vonderlehr* are most anxious that venereal disease 
be properly controlled during the present national emergency. They 
are interested not only in the loss of man hours in the armed forces 
but in the possible loss of the gain already made in the control of 
venereal disease in the civilian population. We quote from their book 
“Plain Words About Venereal Disease” : 


Venereal disease remains the major cause of noneffectiveness among all 
the armed forces. In 1940, the Surgeon General of the Army reported days lost 
from duty because of syphilis and gonorrhea to be greater than from any other 
cause. He added that time-wasting diseases had changed little in order of 
importance during the last five years. In the Navy, venereal disease took second 
place among all causes of sickness but was responsible for the most days lost 
from duty. 

Of the first million men examined by Selective Service, almost 60,000 were 
rejected because they showed evidence of venereal disease. The new army 
s going into the ranks clean of infection. But unless our high command takes 
the job of control more seriously than up to now, their extreme care in selection 
vill be wasted. Data from the nine corps areas show the disease rate steadily 
rising from infection acquired in the Service. Of almost equal concern to all 
citizens is the fact that to date the special plans for medical rehabilitation of 
rejects turned back by the draft have not been put into action. 

Why should this proud young army, the cream of our youth, be allowed 
to contract venereal disease just because all armies have been torn by it in the 
past ? 

Yet this is happening now in the mobilization areas. It is equally true in 
the boom towns where the defense industries have turned villages into cities 
vernight. The good work begun in national control will be canceled, the declin- 
ing attack rate of syphilis and gonorrhea will be swiftly reversed, unless to 
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our concern with munitions and maneuvers and equipment we add specific attent 
to the protection of our men in the armed forces and in the factories w! 
supply them. 

Thanks to the efficiency of the Medical Corps in stressing prophylaxis 
and adapting many—though not all—of the modern improvements in treatment 
the venereal disease rate in the army up to September, 1939, when the total 
strength was less than 200,000 men, averaged 14 per thousand for syphilis and 
27.7 for gonorrhea-far less than in the regular army before the declaratio: 
of war against Germany in 1917; but far more than the present prevalence in our 
population outside the army. 

Since September, 1939, the army has been multiplied more than eight times 
increasing in total strength to almost 2,000,000 men; that is, for every man i: 
the army two years ago, seven more volunteered or have come in through Sele 
tive Service, and every man of those seven was completely free from venereal 
disease. As has been pointed out earlier, every man was given a blood test for 
syphilis. If it was positive, another test was made to obviate the least chance of a 
laboratory error. If that, too, was positive, he was summarily rejected for arm) 
service. This was without regard for the unanimous recommendation of the 
syphilis experts of the United States, which was that uniess a man otherwise 
eligible showed the destructive effects of late syphilis, it would be better to accept 
him and treat him—for with proper treatment a man with early syphilis 
neither dangerous to his associates nor incapacitated for duty—than to throw 
him back upon the community untreated. 

With a dilution of 7 men, uninfected, for each man in an army population of 
which 14 in every thousand already were reported infected with syphilis and 
slightly more than 27 per thousand with gonorrhea, one would have expected a 
swift and permanent flattening of the army rates of infection. What has happened? 

In reports now at hand from the several corps areas, a reduction in venereal 
disease rates was noticeable for a few weeks after each detachment of fres! 
men poured into the ranks. Then steadily, inevitably, in regiment by regiment 
the rates crept up. By March, 1940, for example, the over-all syphilis rates 
were back to 11.3 per thousand; the 1939 mark was exceeded by the rate of 35.9 
for gonorrhea. With a new influx of men, the June, 1941 syphilis rates were dow: 
again to 8.1 per thousand. Either the devices for detecting gonorrhea in selectees 
were not effective or new infections occur swiftly and in large numbers immediate] 
after inclusion of the volunteers and selectees; for there has been practically n 
decline in the gonorrhea rate of the army during the periods when the largest 
numbers of presumably uninfected men were added. The trend has been steadi! 
higher through 1940 and to the end of June, 1941, when 40.3 gonorrhea infections 
per thousand mean strength were admitted to medical treatment. 

Any doctor familiar with the problem will admire the concern of the Army 
to give its men good treatment once they are infected. He finds it difficult t 
understand the apparent lack of concern when it comes to preventing the infectior 
especially when it follows absolute refusal to take and treat men in the draft w! 


would have made good soldiers. 

The major role which commercialized prostitution plays in th 
infection of soldiers is pointed out, and the measures employed against 
prostitution in 1917-1919 are discussed. Referring to the present 
situation, Parran and Vonderlehr assert : 


Prior to defense mobilization, the commercial prostitute was barely breaking 
even with amateur and part-time competition. Suddenly the situation has bee! 
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rsed. The vice rings saw a vast and profitable field of operation. The 

ruitment of prostitutes has kept pace with recruitment of the Army. It is one 

ir most expanded war industries. 

he frame work for effective action against it is already in place. The 

as yet has not been undertaken. Early in 1940, the War and Navy Depart 

the Public Health Service, and the 48 state health departments entered 

an official agreement for improving the control of venereal diseases in the 

reas where the armed forces or national defense employees were newly concen 

ited. In addition to agreeing upon scientific measures to be used in both the 

litary and civilian population for early diagnosis, proper treatment, full inter 

inge of reports on known cases and contacts, and quarantine of recalcitrant 

patients whose disease was in the communicable stage, these agencies agreed to 
co-operate with the local police in repressing prostitution. : 

In July, 1941, a national policy regarding prostitution was authoritatively 
declared through passage of the May Act. Under the provisions of this Act, it 

unlawful to engage in prostitution, to solicit for the purposes of prostitution 
to aid and abet prostitution, to keep a house of ill fame, or to rent or permit the 

sc of a vehicle or building for that purpose within such areas around military 
and naval establishments as the Secretaries of War and Navy may designate 
in order to protect the health and welfare of their forces. The Federal Bureau 
i Investigation is responsible for its enforcement. 

The Secretaries of War and Navy and the Federal Security Administrator, 
to whom the Public Health Service reports, are directed to take necessary steps 
to prevent violation of the law, working with state and local authorities to carry 
out its purposes. Those found guilty of violations are subject to a fine of not 
more than $1,000, or imprisonment for not more than one year, or both 

The plan on paper is perfect. Nothing has been dene. 

It would be better that the May Act had never been passed than te have it 
passed and lie fallow. Here and there was a state or city struggling to pull 
itself up by its own bootstraps, using the national interest as a lever to put 
pressure on its own law enforcement agencies, and waging guerrilla warfare upon 
commercialized prostitution. With the May Act passed, bui no gesture to enforce 
it, the ordinary hard-headed citizen feels that the national interest in the problem 
is, at the best, ambiguous; the overlords of vice feel they have a green light at the 


crossroads, with no speed limit. 

Incidentally, Parran and Vonderlehr do not fail to emphasize again 
that regulation of prostitution is a completely inefficient public health 
measure and to show clearly that a policy of repression, requiring 
cooperation of the Army, the Navy, local law enforcement agencies and 
civilian public health authorities, is the only sound method of dealing 
with the problem. 

These quotations and comments emphasize the authors’ thesis that 
the Army is dilatory in venereal disease control as compared with its 
own effort in 1917-1919 or with the civilian effort, carried out under 
the fearless leadership of the authors themselves, since 1936. The 
civilian public health control program is too briefly described, but its 
magnitude and accomplishments are illustrated by statistical data. 

Say Parran and Vonderlehr of the civilian effort: 


After only three years’ work—and most of the first year had to be spent 
tooling up—with one-tenth of the time elapsed, and having had available only 
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about one-quarter of the money considered necessary to do the job, it is hearte: 

to report that the 1936 estimate on syphilis can be improved by one-third 

we hold our lines in the general population and extend our effort to clean up 
infection accumulating in the mobilization areas, in 20 years syphilis can be mad 
rare disease. 

The chances look even better for exterminating gonorrhea. If we attack the 
disease where we find it everywhere in the United States, employing the machine: 
already set up for syphilis control to use the brilliant new weapon, sulfathiazo! 
gonorrhea should become a rare disease in a single decade. 


The book is a report of great progress made in five years and a strong 
and urgent incentive to further specialized effort by the Army, the Navy, 
civilian authorities and the people themselves, lest the gain of these years 
be lost by the circumstances created by the national emergency. 

Moore *® discusses the problem of venereal disease and national 
defense and particularly emphasizes the need of specially trained officers 
in the Army, the Navy and the Public Health Service. He summarizes 


The venereal diseases in the U. S. Army and Navy are still, as they always 
have been, a problem of the first magnitude. Except in the event of epidemics 
of other acute infectious diseases, they remain, as they always have remained, 
the major infectious disease problem which the services face. Their importance 
is increased, as always, under conditions of mobilization for training or for 
war. The high incidence of venereal disease is of military importance becaus: 
of loss of manpower, of civilian public health importance because of the addi 
tional spread of these diseases to the civilian community by infected militar) 
and naval personnel, both during and after their period of service; of individual 
importance because of the disabilities produced by these diseases, especially 
syphilis, and of importance to the taxpayers because of the cost of treatment of 
infected personnel and of compensation for subsequent disability. 

It is believed that the control of these diseases in the Army and Navy depends 
in the first instance on the creation of a group of medical officers with special 
training in clinical and public health control measures, who devote full time t 
their particular task, and of the direction of these officers in the application oi 
these measures by the newly created subdivisions of venereal disease control, now 
established in the offices of the respective Surgeon Generals. Given this, the job 
can be well done. Failing this, it will be half done. Let’s get on with it! 


The problem in the Navy is summarized by Stephenson.*® In normal 
times, the paths of the naval medical officer and the civilian physician or 
health officer seldom cross. In this emergency, however, in which the 
nation must bring about in the shortest possible time a great increase in 
armed forces, the most intimate cooperation between service officers and 
civilian physicians will be necessary to control epidemic diseases of all 
types. In this regard the venereal diseases are particularly important 


49. Moore, J. E.: Venereal Diseases and National Defense, J. A. M. A. 117: 
255 (July 26) 1941. 

50. Stephenson, C. S.: The Naval Medical Officer’s Public Health Activity, 
South. M. J. 34:90 (Jan.) 1941. 
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because of their controllability, their high incidence and the necessity for 
trol measures which involve the closest cooperation between service 
nd civilian officials. 

During World War I, and in spite of the fact that the American 
armed forces attained a low rate for the venereal diseases, the Army, 
Navy and Marine Corps combined had 157,146 more new cases of 
venereal disease than there were wounds in battle and the armed forces 
lost 7,492,410 sick days, or the equivalent of nearly 20,600 men absent 
from service for a whole year. Expressed in terms of ship complement, 
there were enough days lost to man five aircraft carriers and nine World 
War type destroyers. Since this huge morbidity is largely preventable, 
Stephenson examines some of the methods of approaching it in the 
present emergency. He concerns himself particularly with prostitution, 
which he asserts must be repressed as a purely public health measure. 
Prophylaxis is also capable of protecting exposed personnel if applied 
properly and within the proper period of time. 

Stephenson agrees further that Army and Navy regulations which 
penalize men for the contraction of venereal disease largely defeat their 
own purpose, because of the natural tendency so stimulated to conceal- 
ment on the part of infected personnel. 

Progress in Syphilis Control in the Southern States.—Heller *' sum- 
marizes the progress in syphilis control in the southern states as follows: 

Advances in syphilis control have been made during the period 1935-1939 
in the Southern states where the problem admittedly is the greatest. Funds 
derived from the provisions of Title VI of the Social Security Act and the 
LaFollette-Bulwinkle Bill have enabled marked expansion to take place in venereal 
disease control programs throughout the area. A good start has been made and 
there is every reason to believe that control of syphilis will continue to go forward. 
A few of the outstanding accomplishments are listed : 

1. All the Southern states have either a separate division or a subdivision of 
venereal disease control in. the state health department. In June, 1935, only four 
of the seventeen had such administrative organization. 

2. Twelve of the seventeen states in June, 1939, had one or more full-time 
venereal disease control officers in comparison with two in June, 1935. 

3. All Southern states engage in the free distribution of drugs for the treatment 
of syphilis to indigent venereally infected individuals. Four states distribute drugs 
for the treatment of all. In 1935 only nine states distributed drugs for indigents 
and only one, Maryland, for all. 

4. Serodiagnostic tests for syphilis are free in all of the Southern states and 
have been improved as a result of the serologic evaluation studies. Equipment 
for the darkfield diagnosis of early syphilis is more freely available than formerly, 
but is not yet utilized satisfactorily. 


51. Heller, J. R., Jr.: Progress in Syphilis Control in the Southern States, 
South. M. J. 33:681 (July) 1940. 
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5. There has been an increase in the number of syphilis cases reporte: 
state health departments by 162.3 per cent during the past four years. 

6. There has been an increase in the number of clinics for the treatment 
venereal diseases from 285 in 1934 to 1,351 in 1939. 

7. Epidemiologic investigation of early and some other cases of syphilis 
performed to some extent in all states. The efficiency and value of these investic 
tive procedures have been well demonstrated by a number of health departments 
during the last four years. Clinics generally, however, do not take advantag: 
this practice of case finding to the greatest extent. 

8. All Southern states have either allotted or appropriated directly state funds 
for the control of venereal diseases. Most states and local governments havyé 
not yet appropriated enough funds to operate properly an adequate control progran 

9. Educational programs have been projected in every state. A favorabl 
public sentiment toward the problem of venereal disease is believed to exist, thoug! 
this should be cautiously sustained by skilful methods of approach to the publi 
consciousness. 

Syphilis in Industry.—After intimate experience with the syphilis 
control program in Buffalo and the particular technic of its application 
in various industries, Osborne and his colleagues ** conclude: 

The incidence of syphilis among industrial employees in a large norther: 
industrial city . . ., excluding the Negro employees,. . . is now approximatel) 
4 per cent. 

The kind or type of syphilis to be expected in different employee groups 
is of importance. Early syphilis is a minor hazard except among large groups of 
employees 30 years of age and younger. . . Late cardiovascular and neurosyphilis 
are the greatest hazards to industry, to the public, and to the employee. 
Late neurosyphilis is of greatest importance among clerks, skilled workers, and 
railroad employees. 

The danger of infection from food handlers, clerks, barbers, etc., has bee: 
greatly overrated. More attention should be paid to infections transmitted i 
the usual way among mixed social groups from within and outside the plant. 

The proper syphilis program in an industrial plant will prevent the frequent! 
serious and expensive complication of syphilis and trauma. 

Suggestions for improving the syphilis program in industry for the execu 
tives and for industrial physicians and surgeons can largely be expressed wit! 
the one word “education.” With this in mind we have made definite concret: 
suggestions for executives and industrial physicans and surgeons which we think 
should be of distinct benefit in encouraging the adoption of a proper syphilis 
program in industry. 

Cormia ** points out that syphilis is a community liability comparabl: 
to tuberculosis. He estimates the cost of caring for syphilitic patients 1 


Montreal, Canada, at an annual minimum of $355,000. 


52. Osborne, E. D.; Traenkle, H. L., and Dolce, F. A.: Syphilis in Industry 


New York State J. Med. 40:1362 (Sept. 15) 1940. 
Direct Cost of Syphilis to City of Montreal, Canad. M 
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53. Cormia, F. F.: 
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DRUGS 

Acetylglycarsenobenzene (Solusalvarsan).—-Guy and his co-work- 
ers ** and Hahn * have treated sizable groups of patients with early 
syphilis with acetylglycarsenobenzene (solusalvarsan). The drug proved 
to be therapeutically effective, but the incidence of major treatment 
reactions was sufficiently high to preclude its further use. 

Azoarsenobenzene.—F riedheim ** describes in some detail the results 
obtained in the treatment of 40 patients with early syphilis with a new 
arsenic compound which he calls azoarsenobenzene 4197. In addition, 
briefer consideration is given to the use of the substance in the treatment 
of patients with other forms of syphilis and with African sleeping 
sickness. 

The drug is the sodium salt of 4,4’-dihydroxyarsenobenzene-3,3' bis 
| (azo-2)naphthol-(1) disulfonide 4,8], which is described as having a 
constitution of an acid azo dye. It can be prepared in pure crystalline 
form. Both the dry substance and its aqueous solution are of great 
stability in the presence of oxygen. It is said to be diffusible and to 
penetrate readily into the cerebrospinal fluid. 

In the 41 cases of African sleeping sickness (among which were 4 
in which other forms of arsenotherapy had failed) and in 40 cases of 
primary secondary syphilis the preparation proved to have powerful 
trypanocidal and spirocheticidal activity. 

Aldarsone.—Little clinical attention has been given to aldarsone, a 
pentavalent arsenical the chemical constitution of which corresponds 
probably to the formula of sodium methylenesulfonaminohydioxyphenyl- 
arsonate, in spite of the fact that it was discovered more than seven 
years ago. Spiegel and Liefer ** have studied this drug clinically. One 
hundred and thirty-three patients were given a total of 6,702 injections 
of aldarsone. All varieties of syphilis of the central nervous system were 
encountered in this group. The authors conclude as follows: 

\ldarsone, a pentavalent arsenical, proved to be effective in the treatment of 
urosyphilis, especially in the meningovascular type. Improvement was noted 


54. Guy, W. H.; Goldmann, B. A.; Gannon, G. P., and Slone, J.: Acetyl 
elycarsenobenzene (Arsphenamine Derivative) in the Treatment of Syphilis: Pre- 
liminary Report, Arch. Dermat. & Syph. 42:1046 (Dec.) 1940. 

55. Hahn, R. D.: Solusalvarsan (3, 41-Diacetylamino-4-Hydroxyarsenobenzene- 
2'-Sodium Glycolate) in the Treatment of Early Syphilis, with Some Observations 
on the Rate of Fall of Serum Reagin, Am. J. Syph., Gonor. & Ven. Dis. 25:628 
(Sept.) 1941. 

56. Friedheim, E. A. H.: Contribucién a la quimioterapia por los arsenicales 
organicos. El azo-arsenobenzole en el tratamiento de la sifilis y de la enfermedad 
del sueno africana, Rev. argent. dermatosif. 25:66, 1941. 

57. Spiegel, L., and Liefer, W.: Treatment of Neurosyphilis with a New 
Pentavalent Arsenical, Aldarsone, Am. J. Syph., Gonor. & Ven. Dis. 25:472 

July) 1941. 
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in the various spinal fluid tests, and also in the blood Wassermann react 
In syphilitic optic atrophy, there was no contraindication to the use of aldarsone 
fact, visual fields showed improvement, and there was no deterioration of vis 
such as sometimes follows tryparsamide. Gain in weight and general well-being was 
observed in many instances. A great majority of patients improved and were able 
to resume their previous occupations. There were very few relapses. Untoward 
reactions occurred rarely and were of a mild character. No immediate reactions 
were observed and only one fixed skin eruption was noted. Aldarsone may | 
used continuously over a long period of time, some patients having received ove: 
a hundred injections at frequent intervals. 


For the present, however, and until these favorable results are more 
widely confirmed, the use of aldarsone should be regarded as still in 
the experimental stage. 

Experimental Study of Arsenical Compounds.—Kolmer, Brown and 
Rule ** have attempted a study of the therapeutic activity of arsphen- 
amine, neoarsphenamine, sulfarsphenamine and bismarsen in the treat- 
ment of rabbit syphilis in relation to the urinary excretion of arsenic. 
They found, insofar as arsphenamine and neoarsphenamine are con- 
cerned, that for single injections to result in biologic cure of acute 
testicular syphilis in rabbits the dose should be sufficient to yield at 
least 0.15 to 0.38 mg. of arsenic in the total daily output of urine for 
the first three days. 

Eagle *® describes the methods which he uses to assay (1) the 
treponemicidal activity in vitro of a series of substituted phenyl- 
arsenoxides, (2) their therapeutic activity in syphilitic rabbits and (3) 
their toxicity in white mice and rabbits. 

Eagle and his co-workers *° studied 27 monosubstituted phenyl- 
arsenoxides from the point of view of toxicity in mice and rabbits, 
treponemicidal activity in vitro and therapeutic activity in syphilitic 
rabbits. The ratio of relative treponemicidal activity in vitro to relative 
mouse toxicity varied from 0.68 to 4.0, as compared with an arbitrary 
standard of 1 for unsubstituted phenylarsenoxide. Since the cor- 
responding value for mapharsen was 6.0, none of the twenty-seven 
derivatives examined is potentially as valuable as mapharsen in the 


58. Kolmer, J. A.; Brown, H., and Rule, A. M.: The Therapeutic Activity 
of the Organic Arsenical Compounds in Syphilis of Rabbits in Relation to the 
Urinary Excretion of Arsenic, Am. J. Syph., Gonor. & Ven. Dis. 25:486 (July) 
1941, 

59. Eagle, H.: The Toxicity, Treponemicidal Activity, and Potential Thera- 
peutic Utility of Substituted Phenylarsenoxides: I. Methods of Assay, J. Pharma- 
col. & Exper. Therap. 69:342 (Aug.) 1940. 

60. Eagle, H.; Doak, G. O.; Hogan, R. B., and Steinman, H. G.: Toxicity, 
Treponemicidal Activity and Potential Therapeutic Utility of Substituted Pheny!- 
arsenoxides: Monosubstituted Phenylarsenoxides (Cl; NO:; CHs; CsH.OH: 
C(CH:); NOH; NH:, OH, CH:NH: and Derivatives), J. Pharmacol. & Exper 
Therap. 70:211 (Oct.) 1940. 
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treatment of syphilis. This was confirmed for seven of these com- 
pounds by the assay of therapeutic activity and toxicity in syphilitic 
rabbits. 

Further study of monosubstituted phenylarsenoxides (sixteen addi 
ional compounds) * revealed regular inhibition of the treponemicidal 
activity of phenylarsenoxide by acidic substituents and suppression of 
this inhibitory effect when the acidic group was blocked, as by esterifica- 
tion. None of the arsenoxides discussed in this paper appears to be of 
tential utility in the treatment of syphilis. 

Sobisminol.—From the results of experiments on 49 rabbits which 
drank sobisminol solution, varying in strength from 0.025 to 0.6 per cent, 
Hanzlik and his co-workers ®* conclude that it is possible in this manner 
to protect these animals from experimental syphilis. The critical con- 
centration of the drug in solution was 0.4 per cent. The authors suggest 
a tentative schedule for the prophylaxis of human syphilis by the oral 


{ 
t 


use of sobisminol capsules. 

Hanzlik and van Winkle ® have further studied the oral administra- 
tion of sobisminol solution. They found that either after voluntary 
drinking of sobisminol solution or after its direct gastric administration 
there were definite spirocheticidal effects and promotion of healing of 
local lesions in rabbit syphilis. 

Kolmer, Brown and Rule ** have studied in experimental rabbit 
syphilis the therapeutic effectiveness of sobisminol solution, which con- 
tains about 20 mg. of elemental bismuth per cubic centimeter, and water 
soluble bismuth and potassium tartrate, which contains about 64 per cent 
elemental bismuth. An adequate number of rabbits infected with the 
Nichols-Hough strain of S. pallida were used in the experiments. The 
authors found that either drug, administered orally over a period of 
twenty days or by single intramuscular injections, was about as 
therapeutically effective as the other in terms of elemental bismuth and 
likewise in terms of urinary excretion of bismuth. 


61. Eagle, H.; Hogan, R. B.; Doak, G. O., and Steinman, H. G.: Toxicity, 
Treponemicidal Activity and Potential Therapeutic Utility of Substituted Phenyl 
arsenoxides: Monosubstituted Compounds; Acids, Esters, Benzophenone, Methyl 
sulfone, J. Pharmacol. & Exper. Therap. 70:221 (Oct.) 1940. 

62. Hanzlik, P. J.; Lehman, A. J., and van Winkle, W., Jr.: Protective Value 
of Bismuth in Syphilis: Experimental Results with Drinking of Sobisminol, Am 
|. Syph., Gonor. & Ven. Dis. 24:468 (July) 1940. 
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Bismuth Compounds.—Kolmer and others® present a deta 
analysis of the relation between the urinary excretion of four bismuth 
compounds, of which two are water soluble (bismuth and potassium 
tartrate and thio-bismol) and 2 are water insoluble (bismuth sub 
salicylate and bismuth oleate), and their prophylactic and therapeutic 
activity in rabbit syphilis. They conclude that to effect biologic cure of 
acute testicular syphilis of rabbits, the dose of any of these compounds 
must be such as to yield at least 0.3 mg. of bismuth in the total daily 
output of urine for a period of fourteen to seventy-five days. This 
excretion level may vary with the chemical constitution of the compound 
A constantly sustained level of urinary excretion was found to be mor 
efficacious than a fluctuating level. 

A study was made by Thurmon and Benotti ® of the daily excretion 
of bismuth in the urine of 9 patients after the administration of clinical 
doses of an oil-soluble bismuth compound (bismuth ethylcamphorate ) 
The 2 cc. doses (80 mg. of elemental bismuth) administered at seven day 
intervals appeared to be adequate to maintain a sustained circulation of 
bismuth over a sufficient period to fall within the accepted standards 
of therapeutic effectiveness. 

Kolmer and his co-workers * tested six water-soluble bismuth com- 
pounds for their immobilizing effects in vitro on S. pallida obtained 
from rabbit testicular syphilomas. They conclude that immobilization 
is due to true treponemicidal effects but that the in vitro test is too 
inaccurate for acceptance as a measure of therapeutic effectiveness, since 
there is no correlation between the effective in vitro and in vivo doses. 
Culture spirochetes and Trypanosoma equiperdum required higher con- 
centration for immobilization than did S. pallidum. 

Mobilization of Bismuth by Ammonium Chloride——Corson and his 
collaborators ®* selected for study patients (1) who had received not less 
than forty injections of bismuth subsalicylate, averaging 10 mg. each, 
(2) whose last injection had been received from four months to four 
years previous to the study and (3) in whom roentgenograms of the 
buttocks showed heavy deposits of bismuth. Utilizing the rapid method 


65. Kolmer, J. A.; Brown, H., and Rule, A. M.: Therapeutic Activity of 
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Hanzlik, Lehman, Richardson and van Winkle, the authors tested 
the urine of each patient on two occasions, with negative results in all 
but one examination. Eight patients were then treated with 30 to 40 
grains (1.94 to 2.59 Gm.) of ammonium chloride in compound elixir 
f pepsin N. F. daily; a ninth was given the compound elixir alone. The 
reaction of the urine to tests for bismuth became positive, usually slightly 
so, in the treated patients and remained negative in the control 


UNTOWARD EFFECTS OF TREATMENT 

Aplastic Anemia.—Although fortunately rare, aplastic anemia due 
to the administration of arsphenamine is a well known complication of 
the use of this type of medication. In spite of the recent and growing 
popularity of mapharsen, however, only 1 case of aplastic anemia 
apparently resulting from the use of this drug had been reported previous 
to the 2 cases recorded by Kirkham and Perlmutter ® and Creswell and 
Roth.” 

Granulocytopenia.—A case of granulocytopenia following medication 
with neoarsphenamine is described in detail by Epstein and Falconer.” 
The patient tolerated mapharsen, without a reaction. A _ preliminary 
report based on 30 patients who had no treatment reactions suggests 
that neoarsphenamine usually causes a diminution in the leukocytes and 
platelets of the peripheral blood and that mapharsen is much less likely 
to produce these changes. 

Thrombopenic Purpura, 
years been following a group of 7 patients, in 6 of whom thrombopenic 
purpura developed after the administration of neoarsphenamine; in the 
seventh the causative drug was bismarsen. In all cases, after the 
original spontaneous attack, the reaction had been experimentally repro- 
duced several times. As to the effect of vitamin C on this reaction, the 





Falconer and his collaborators ** have for 


authors state: 


Vitamin C in crystalline form as ascorbic acid, administered pareiuterally, 


orally and ingested in the diet, was given in varying amounts to these 7 patients, 
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to determine whether it modified their sensitivity to the arsenicals or inhibi: 
the occurrence of thrombopenic purpura following the administration of the arse: 
responsible for their sensitivity. . . . At no time and in no patient observed 
was there any appreciable modification of sensitivity reaction during or after 
administration of vitamin C. 


Erythema of the Ninth Day.—In a comprehensive article on erythema 
of the ninth day, Peters ** reviews the literature on the subject and 
analyzes completely 54 additional cases. The author summarizes tly 
material as follows: 


1. Fifty-four patients with the ninth-day erythema of Milian syndrome ar¢ 
reported. Fifty-two had dermatologic manifestations and two had no cutaneous 
involvement. 

2. Fifty-two patients had syphilis. Sixty-three per cent were in the early 
infectious stages and 36 per cent had either late, late latent, or congenital syphilis 

3. The ages of these patients ranged from 8 to 52 years. The ratio of males 
to females was 1:2. The ratio of whites to colored was 1.7: 1. 

4. The drugs producing E9 [erythema of the ninth day] were arsphenamine 
neoarsphenamine, mapharsen and acetylglycarsenobenzene. No correlation betweer 
the size of the dose and the occurrence of E9 could be found. Fifty-two patients 
had two or more injections of the drugs prior to E9. 

5. The majority of patients were acutely ill. The usual symptomatology con- 
sisted 6f a prodrome occurring abruptly between the fifth and the nineteenth 
days (average 7.8 days) after the first arsenical injection and manifested by 
malaise, chills, fever, anorexia, nausea, vomiting, generalized aches, headache, 
and sore throat. This was followed one day later by the appearance of a generalized 
rash variously described as morbilliform, scarlatiniform, blotchy or macular ery- 
thematous, erythema multiforme-like and rarely urticarial. The eruption appeared 
between the seventh and twentieth days after the first injection (average ninth) 
and lasted from less than twenty-four hours to as long as twelve days (average 
five days). Branny desquamation occurred in two patients. Examination revealed 
that over 70 per cent of the patients had general lymph node enlargement, enlarged 
palpable cervical nodes and tonsillar hypertrophy; some had conjunctival suffusion 
Hepatomegaly was noted in 9 patients (16.6 per cent), jaundice in 7 patients 
(13 per cent), and splenomegaly in 3 patients (5.5 per cent). The average 
duration of the syndrome was six days, five days of the duration of the erythema 
and one day for the prodrome. There were no fatalities. 

The immediate associated reactions, integral features of the syndrome, were 
mainly visceral and occurred in 24 per cent of this series. These consisted of 8 
patients with “hepatitis,” 4 with hepatomegaly alone, 2 with nephritis, and 1 eac! 
with splenomegaly alone and granulocytopenia. 

7. Delayed complications, caused by further treatment with the arsphenamine 
drugs, occurred in 53 per cent of 36 patients and consisted of dermatitis (all 
types), recurrent E9, nitritoid reactions, fever, gastrointestinal reactions, and intol- 
erance to the usual trivalent arsenicals. 


73. Peters, E. E.: The Syndrome of Milian’s Erythema of the Ninth Day 
Report of Fifty-Four Cases, Am. J. Syph., Gonor. & Ven. Dis. 25:527 (Sept 
1941. 
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8. Seventy per cent of all patients receiving further arsenical preparations had 
eachions. 

9. Of 15 patients who had reactions to the arsenical drugs prior to E9, 60 
«r cent developed serious sequelae to treatment after E9. 

10. In general, the blood smears showed a shift to the left, and in severe cases 
there was a mild leucopenia of the granulocytic series with a relative monocytosis 
r lymphocytosis. 

11. Forty-four per cent of the patients had eosinophilia of 5 per cent or greater. 
Oi this group 87.5 per cent had serious immediate manifestations or subsequent 
treatment complications while of the patients with eosinophilia of 0 to 4 per cent 
mly 35 per cent had reactions. The higher the eosinophilia the greater the likelihood 
of serious immediate or delayed complications. 

12. Of the patients who received further arsenotherapy during or within 
two weeks from the onset of the prodrome, 77 per cent had serious complications, 
while of those who received treatment later than two weeks only 28 per cent 
had complications and these were relatively mild. 

13. There were two instances of infectious relapse of the syphilitic disease 


in this series. 


Hanger and Gutman * report 12 cases of postarsphenamine jaundice 
apparently due to obstruction of the intrahepatic biliary tract. This 
form of hepatitis is apparently closely related to erythema of the ninth 
day. Biopsy of the liver in 4 cases showed absence of parenchymal 


degeneration, pericholangitis and bile thrombi in the finer biliary radicles. 
The onset of reaction in all cases occurred after the second or third 
injection of an arsenical and was accompanied by constitutional and 
gastrointestinal symptoms. A transitory erythema was noted in 6 cases 
Jaundice appeared several days later and persisted for weeks or months 
(he cutaneous eruptions as well as the time of onset suggest the relation 
to erythema of the ninth day. There were no deaths. Chemical studies 
of the blood yielded elevated values for phosphatase and cholesterol, and 
the cephalin flocculation reaction was negative. These findings were 
similar to those recorded for patients with other types of obstructive 
jaundice. The mechanism producing jaundice associated with erythema 
of the ninth day is therefore apparently different from the more 
commonly observed jaundice resulting from the administration of an 
arsenical, which is thought to be due to mild toxic hepatitis and is not 
of the obstructive type. 

Thomas and Cafiizares ** report briefly and in detail, respectively, the 
cases of 2 patients whose original reaction to the arsenical drugs seems 
from the description typical of erythema of the ninth day. One patient 
had received mapharsen and the other neoarsphenamine, and in the case 


74. Hanger, F. M., Jr., and Gutman, A. B.: Postarsphenamine Jaundice 
Apparently Due to Obstruction of Intrahepatic Biliary Tract, J. A. M. A. 115: 
263 (July 27) 1940. 

75. Thomas, E. W., and Cafiizares, O.: Relapsing Early Acute Arsenical 
Erythema: Report of Two Cases, Arch. Dermat. & Syph. 42:30 (July) 1940 
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of each the attempt to resume the same drug immediately after 1), 
erythema had faded was followed by a recurrence of fever, constitutional 
symptoms, erythema and sore throat. In 1 case the relapse was repeated, 
but both patients eventually were able to tolerate well the drug to whic! 
they originally had reacted. 

Alessi ** reports a case in which erythema of the ninth day was asso 
ciated with neurologic manifestations consisting of cerebellar ataxia 
paraplegia and dysarthria. 

Arsenical Dermatitis—Cormia, in a discussion of the possibk 
etiologic considerations in postarsphenamine dermatitis, considers the 
role of initial intradermal injection of the drug, local tissue injury, varia 
tion in drug lot, prior contact or seborrheic dermatitis, focal or cutaneous 
infection, hypovitaminosis C, capillary damage and hepatic damage. He 
concludes, however, that the exact mechanism of cutaneous sensitization 
to arsphenamine and the relative importance of these various possible 
contributory factors remain unknown. 

Cormia,’* working with guinea pigs, was unable to produce either 
epidermal sensitivity or anaphylaxis by the administration of mapharsen 
Neutralized arsphenamine readily produced cutaneous sensitization but 
not anaphylaxis, whereas a mixture of neutralized arsphenamine and 
homologous serum failed to produce cutaneous sensitization but did 
produce anaphylaxis. In these experiments it was thus possible to 
separate cutaneous and anaphylactoid reactivity by the use of a simple 
sensitizing antigen, on the one hand, and a conjugate arsphenamin 
antigen, on the other. 

Frei ™ attempted specific cutaneous sensitization of guinea pigs to 
quinine, acetylsalicylic acid and barbital, with and without preceding or 
concomitant cutaneous sensitization to arsphenamine. The results were 
uniformly negative. 

Olin *° presents an interesting but somewhat incomplete report of his 
experiences in performing an intradermal test with neoarsphenamine on 


76. Alessi, D.: Encefalite arsenobenzolica con esantema del nono giorno. 
Lesione pontina definitiva, Minerva med. 1:445 (May 26) 1940. 

77. Cormia, F. E.: Etiologic Considerations in Postarsphenamine Dermatitis, 
Am. J. Syph., Gonor. & Ven. Dis. 25:189 (March) 1941. 

78. Cormia, F. E.: Cutaneous Sensitization to Arsphenamine: Attempts to 
Induce Anaphylactic State with Different Arsphenamines: Production with Con 
jugate Arsphenamine Antigen, and Incidental Relation Between Anaphylactic and 
Cutaneous Hypersensitivity, Arch. Dermat. & Syph. 43:103 (Jan.) 1941. 

79. Frei, W.: Further Studies in Arsphenamine Hypersensitiveness in Guinea 
Pigs: II. Attempts at Experimental Specific Sensitization of Guinea Pigs to 
Quinine, to Acetyl Salicylic Acid, and to Barbital, With and Without Preceding 
or Concomitant Arsphenamine Sensitization, J. Invest. Dermat. 4:111 (April) 194! 

80. Olin, T. E.: Sur l’intradermo-réaction comme critérium de l’intolérance 4 
l’égard du salvarsan, Acta dermat.-venereol. 22:176 (March) 1941. 
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7) women with syphilis. Some of these had previously exhibited some 
form of cutaneous reaction to antisyphilitic treatment, and others had 
1; the exact number in each group is not clear from the report. The 
test was performed by the injection of 0.1 cc. of a 10 per cent solution 
{ neoarsphenamine into the skin of the forearm, and the results were 
read after forty-eight hours. In 63 of these 70 patients no reaction was 
observed. As treatment was carried out after the intracutaneous testing, 
erythema of the ninth day developed in 2 patients who had given negative 
reactions, but both of them tolerated further treatment with neoarsphen- 
amine without event ; however, exfoliative dermatitis developed in 2 other 
patients who had given negative reactions, and they were found to be 
permanently intolerant of treatment with an arsphenamine. The 
remainder of the patients (including 3 with strongly or slightly positive 
reactions) bore subsequent treatment with an arsphenamine without 
event. The author concludes, therefore, that intracutaneous testing is 
valueless as an index either of the presence or of the absence of actual 
or potential intolerance to the intravenous injection of an arsphenamine. 
Chargin and Leifer ** report 69 instances of fixed eruption in patients 
receiving trivalent arsenicals. There was 1 instance of double sensitivity 
to arsenicals and phenolphthalein. Race was a predisposing factor, since 
79 per cent of the reactions occurred in Negroes. Lesions were most 
common on the face. The oral mucous membrane was involved in 
2 cases. Lesions produced by one trivalent drug were usually activated 
by other trivalent drugs. In many cases activation was produced by 
acetarsone but never by tryparsamide. Patch tests were always negative. 
In spite of continued arsenotherapy no case of exfoliative dermatitis was 
observed. 

From a review of the literature, Franks and Fisher ** were able to 
find only 3 cases of sensitivity to both trivalent and pentavalent arsenicals. 
To these they are able to add the detailed reports of 2 additional cases. 

Summarizing the 17 previously reported cases in which patients had 
been given mapharsen after recovery from dermatitis caused by other 
arsenical compounds, in most instances neoarsphenamine, Schoch and 
his collaborators ** found that “after recovery from severe exfoliative 
dermatitis, 1 patient tolerated mapharsen and 10 did not; after recovery 
from mild arsphenamine dermatitis 5 patients tolerated mapharsen and 


81. Chargin, L., and Leifer, W.: Fixed Eruptions Due to Arsphenamines, J 
Invest. Dermat. 3:443 (Dec.) 1940. 

82. Franks, A. G., and Fisher, S.: Sensitization to Arsenical Compounds: 
Sensitization to a Pentavalent Arsenical Following Use of a Trivalent Arsenical, 
Arch. Dermat. & Syph. 42:808 (Nov.) 1940. 

83. Schoch, A. G.; Alexander, L. J., and Long, W. E.: Mapharsen in Treat- 
ment of Forty Patients Following Arsphenamine Dermatitis, Arch. Dermat. & 
Syph. 42:919 (Nov.) 1940. 
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1 did not.” To these reports they add 40 more, concerning patie: 
observed by themselves who after recovery from neoarsphenam 
dermatitis were treated with small, gradually increasing doses 
mapharsen. The 10 patients who had had exudative exfoliative derma 
titis also exhibited cutaneous intolerance to mapharsen in doses of 5 mg 
or less. Twenty-seven of the remaining 30 patients who had had er; 
tions of lesser severity tolerated mapharsen in full therapeutic doses 
However, 14 of these patients did not have a recurrence of dermatitis 
when retested with neoarsphenamine. 

Horne and Scarborough ** determined capillary resistance by th 
negative pressure method in 10 patients with erythema or dermatitis 
occurring as a toxic manifestation of antisyphilitic therapy. All showed 
decreased capillary resistance (increased fragility). Vitamin P (hes 
peridin) was administered to 2 patients, with a resultant increase in 
capillary resistance. 

Postarsenical Jaundice.—Gott ** asserts that sufficient work has not 
been done on latent jaundice. He therefore has made bilirubin deter- 
minations before and after each course of antisyphilitic treatment on a 
large group of patients. He summarizes his results as follows: 

A total of 1,000 bilirubin determinations were made on 679 syphilitic patients 
receiving regular treatment at the Louisville City Hospital Syphilis Clinic. 

The incidence of bilirubin determinations which were 1.0 mg. per 100 cc. oi 
serum, or above, was studied in relationship to the type of treatment, the stage oi 
syphilis, and the age, race and sex of the patients. 

As indicated by these tests, the incidence of latent jaundice in treated syphilitic 
patients did not show any conclusive variation from that found in the non-syphilitic 
and nontreated syphilitic control groups. 


According to Horne,** the levulose tolerance test is of no value in 
detecting hepatic damage prior to the development of clinical signs, sinc« 
in a large proportion of cases of postarsphenamine jaundice the results 
were within normal limits. 

Hemorrhagic Encephalitis —Rosahn *' reports 2 cases of postarsenical 
hemorrhagic encephalitis, with autopsy observations. In the first case 
death supervened within a few hours after the inciting (tenth) injection 
and the examination of the brain showed only multiple intravascular 


84. Horne, G., and Scarborough, H.: Capillary Resistance in Toxic Manifes- 
tations of Antisyphilitic Therapy (Use of Vitamin P), Lancet 2:66 (July 20) 1940 

85. Gott, J. R., Jr.: The Incidence of Latent Jaundice During Antisyphilitic 
Treatment: An Analysis of Routine Bilirubin Studies, Internat. Clin. 4:181 (Dec.) 
1940. 

86. Horne, G. O.: Levulose Tolerance Test in Intolerance to Antisyphiliti 
Therapy, Edinburgh M. J. 47:801 (Dec.) 1940. 

87. Rosahn, P. D.: Fatal Hemorrhagic Encephalitis Following Arsenical 
Treatment of Syphilis: Two Cases with Autopsy Findings, Urol. & Cutan. Rev 


44:488 (Aug.) 1940. 
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boli, without perivascular hemorrhage or necrosis. In the second 
case the patient survived several days after the inciting (eleventh) injec- 

n, and in this instance necrosis and widespread hemorrhages were the 
dominant features. The author suggests that variability in duration of 
life is the essential factor in determination of severity of anatomic 
changes. Since the second patient had widespread purpura and neither 

linical examination of the blood nor anatomic study of the bone marrow 

is reported, one wonders whether the gross hemorrhages in the brain 
may not have been purpuric in origin rather than due to true hemorrhagic 
encephalitis. 

Levy ** gives a clinicopathologic report of a case of hemorrhagic 
encephalopathy due to the administration of neoarsphenamine. In addi- 
tion to the usual vascular necroses and perivascular hemorrhages, a 
severe meningeal inflammatory reaction and an intensive leukocytic and 
lymphocytic infiltration of the vessel walls and parenchyma are described. 
In view of the fact that the patient had early syphilis, with a positive 
Wassermann reaction of the cerebrospinal fluid, the possibility of coexis- 
tent syphilitic meningitis does not appear to have been entirely excluded. 

Substances Purported to Reduce the Toxicity of Arsenicals.— 
Cormia ®* reports that 5 of 7 patients with previous arsphenamine derma- 
titis and with positive reactions to patch tests with neoarsphenamine were 
subsequently able to tolerate more of the same arsenical without reaction 
when massive doses of vitamin C were given. Attempted intradermal 
sensitization with neoarsphenamine of 13 patients with hypovitaminosis 
C was unsuccessful. Moreover, preliminary investigation of the vita- 
min C levels of the blood of 100 patients showed no significant variation 
between normal controls, syphilitic patients not receiving arsenic and 
those receiving arsenic, with or without reactions. The author feels that 
although vitamin C is related to arsphenamine sensitization, other, 
unevaluated factors may be necessary. 

Farmer and his co-workers *° noted a decline of the plasma level of 
ascorbic acid in patients receiving neoarsphenamine, even in the absence 
of a reaction. The occurrence of severe gastrointestinal reactions, drug 
fever, dermatitis and hepatitis necessitated the administration of exceed- 
ingly large doses of ascorbic acid to bring the plasma level to the optimal 
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value (1.0 mg. per hundred cubic centimeters). Administration 
ferrous sulfate also resulted in lowered plasma levels of ascorbic a 
while bismuth compounds were without effect. Data are not presented 
as to the number of patients studied or the incidence either of spontan 
ous or of drug-induced hypovitaminosis C. 

Welcker ® studied the urinary excretion of ascorbic acid by tly 
so-called test dose or saturation method, utilizing as subjects 22 patients 
with intolerance to the arsenicals. He found no correlation between the 
degree of vitamin C saturation and the severity of reaction (mostly 
dermatitis). However, he did find daily intravenous injections of 
ascorbic acid to be beneficial in 8 patients with arsenical dermatitis 
This is perhaps to be attributed to its strong reducing properties rather 
than to its role as a vitamin. 

McDonald and Johnson ** review the conflicting reports in the litera 
ture regarding the possibility of producing cutaneous sensitivity to neo 
arsphenamine by the intracutaneous injection of that drug, with particular 
reference to the role played by ascorbic acid. Some have claimed that 
this substance facilitates, others that it protects from, the development 
of sensitivity. These authors maintained guinea pigs on a scorbutogeni 
diet plus various doses of ascorbic acid. A group of animals on a diet 
completely free from vitamin C did not survive the period of the experi- 
ment ; the other three groups exhibited average blood ascorbic acid levels 
of 0.33, 0.47 and 1.11 mg. per hundred cubic centimeters, respectively 
In each of these three groups the median also closely approximated 
the mean. 

No relation could be found in guinea pigs between the quantity of ascorbic acid 


administered parenterally (or the blood ascorbic acid level in the blood) and the 
sensitivity to repeated intradermal injections of 0.15 per cent neoarsphenamine. 


MacKee and Astrachan ** conclude, from a study of 107 patients, that 
liver extract is a useful therapeutic agent in the treatment of some 
patients suffering from manifestations of intolerance due to arsenicals, 
heavy metals or radiation ; that it may prevent pruritis, gastrointestinal 
disturbances, nephritis, bone pain and erythema, and that it is a usetul 
supportive measure in the treatment of patients with a history of previous 
intolerance or with “low resistance.” The lack of a control series con- 
sisting of similar groups of patients not given liver extract and the 
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eterogenous nature and often minor character of the reactions cited 

) not permit the exclusion of the possibility that the results achieved 
might have been entirely fortuitous. 

In an article entirely devoted to a critical review of the literature 
pertaining to the detoxifying effect of various substances (including 
those just considered) used in association with the arsphenamines, 
Doak ** gives sixty-two references. He summarizes as follows: 

The foregoing list of substances which have been suggested for admixture 
with the arsphenamines is by no means complete, since literally hundreds of 
ompounds have been suggested. It is quite possible that some of these mixtures 
have merit. Any substance that reduces the toxicity and eliminates the unpleasant 
side reaction often produced by the arsphenamines, as claimed by various workers, 
would clearly merit extensive study. To date, however, none of these mixtures 
has been subjected to the necessary experimental study. Where animal experimenta 
tion has been done, it has often been performed on far too limited a series of 
animals to draw adequate conclusions. The clinical results have been equally 
inconclusive. An apparently favorable result in ten or fifteen patients does not 
warrant any generalization as to either therapeutic efficacy or toxicity. /f may 
safely be said, that, in spite of the hundreds of combinations that have been sug- 
gested, none has been conclusively shown to have any advantage over arsphenamine 
solutions alone. [The italics are ours.] 


Reactions to Arsphenamine.—Waugh and Milovich *° analyze severe 
reactions to arsphenamine among 3,050 previously untreated patients 
with early syphilis who received a total of 34,780 injections. There were 
2.44 severe reactions per thousand injections. The incidence tended to 
rise with increasing age. Dermatitis and icterus comprised 94 per cent 
of the total. Dermatitis occurred more than twice as frequently among 
women as among men, while icterus occurred one and one-half times 
as frequently among men as among women. ‘Three deaths occurred, 
1 from acute yellow atrophy of the liver and 2 from dermatitis. 

Reactions to Neoarsphenamine.—Statistics compiled for the United 
States Navy * reveal that between 1925 and 1939, 1,301,913 injections 
of neoarsphenamine were administered, with 1 fatal reaction to each 
26,570 injections and 1 severe reaction to each 4,269 injections. The 
incidence of each type of reaction is detailed. 

Reactions to Mapharsen.—The most recent compilation of data for 
the United States Navy concerning reactions to arsenicals is presented 
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by Stephenson and his co-workers.” Between 1935 and 1939, 121,6s 
injections of mapharsen were administered, without fatality. 

Reactions to Tryparsamide.—The impression has been gained fro: 
previous reports, some of them based on large series of patients, tha: 
the total subjective and objective ocular reactions from tryparsamicd 
were in the neighborhood of 10 to. 15 per cent and, further, that lat 
reactions do occur but are relatively infrequent. The following report: 
which have appeared in the literature this year, would suggest either tha: 
the figures in the past reports are too low or that the toxicity of th: 
drug has increased considerably in the past few years. Because reports 
of other toxic reactions from tryparsamide have been more frequent 
since 1934 one must not dismiss the latter possibility too lightly. 

In an attempt to clarify the discordance of opinion regarding the 
effect of tryparsamide on the optic nerve, Powell and Smith ** selected 
a group of 16 patients for detailed study of the visual fields before and 
after the administration of the drug. Three patients did not have 
syphilis; the conditions of the remainder were diagnosed as syphilitic 
meningoencephalitis. Visual fields were mapped one to four times pre- 
ceding the first injection of tryparsamide, and an average of these read- 
ings was taken as the initial position of the fields. Tryparsamide was 
administered intravenously in a first dose of 1.5 Gm. and in subsequent 
doses of 3.0 Gm. at weekly intervals. So far as possible, the mapping 
of the visual fields was repeated prior to each injection of tryparsamide 
for three to eleven serial observations. In 11 of the 16 patients studied 
tryparsamide therapy was associated with a constriction of the visual 
fields ; this was marked in 2 patients and less pronounced, but consistent. 
in 9 others. Three patients showed no appreciable change in the fields, 
and the remaining 5 showed at first an apparent expansion in the visual 
fields, which was later followed by constriction. Presumably, none of 
the patients suffered antecedent disease of the optic nerve, and there- 
fore the observations here reported are unique in the high incidence 
of damage to the visual apparatus as measured by constriction of th 
visual fields in patients under treatment with tryparsamide. 

Downs, McDermott and Webster ® record reactions to tryparsamid 
among 223 patients given 5,353 injections. Visual reactions occurred in 
no less than 23.3 per cent and nitritoid reactions in 13.5 per cent oi 
all patients. An important and hitherto little recognized finding was the 
relative frequency of visual reactions occurring late in the course of 
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herapy. Thirty-one per cent of these reactions occurred aiter 10 o1 
more injections. 

Beerman and Shaffer?” record the reactions which occurred in a 
small group of 113 patients who received tryparsamide. Sixteen patients 
sustained systemic reactions, and 32 patients sustained either subjective 

r objective ocular reactions. The number of objective as contrasted 
with merely subjective ocular reactions is not stated. In 7 patients the 
onset was late in the course of treatment, after 15 or more injections 
In no case did permanent amblyopia develop. 

Turvey ? has analyzed the cases of 553 patients treated with try- 
parsamide in the venereal disease clinics of British Columbia. He 
reports toxic amblyopia occurring late in 13 instances. These reactions 
occurred after injections numbering 20, 28, 37, 55, 16, 42, 35, 14, 45, 
18, 23, 52 and 33, respectively. 

Reactions to Potassium lodide.—Stewart and Smith,’® thoroughly 
familiar with the role of the potassium ion in cardiac physiology, electro- 
cardiographically studied 5 patients who were receiving therapeutic 
amounts of potassium salts. The following electrocardiographic changes 
were noted: sinus tachycardia, supraventricular paroxysmal tachycardia, 
complete auriculoventricular dissociation with irregularity of the ven 
tricles suggesting ventricular fibrillation, progressive first degree heart 
block and auricular standstill. Three of the 5 patients studied showed 
changes in the form of the T waves and RT segments which were thought 
to be due to coronary occlusion until their association with potassium 
iodide was realized. The authors assert: 

Because of the widespread use of potassium iodide in the treatment of cardio 
vascular syphilis and of hypertension, it is not out of place to emphasize that 
its use is not without danger, as these changes in form of the electrocardiogram 
ind in rhythm demonstrate. The most alarming toxic effect in its implications 
s the occurrence of a rhythm which has certain features similar to ventricular 
fibrillation. It is possible that certain accidents in patients suffering from syphilitic 
heart disease in the past may have occurred as a result of toxic effects of potassium 
on the heart. 

CONTACT INVESTIGATION 


As to contact investigation, Dyar and Guthrie *® state: 


Contact investigation activities have become widespread with the advent of 
extensive syphilis control programs in many states and municipalities. The evalua- 
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tion of the various methods used and the results obtained are of increas 
importance. For purposes of economy and efficiency, it is desirable to limit the 
application of contact investigation to such groups as will yield worthwhile results 
This is a question of individual judgment; the determination of the group to 
followed, the methods to be used, and the amount of effort to be devoted to 1 
average contact should be largely determined by the type of community and the 
available clinic and social service personnel. 

The authors summarize the results of their own study as follows 

1. The investigation of the contacts of 133 cases of infectious syphilis led to the 
discovery of 72 previously unrecognized cases of syphilis. Forty-two of these 
were primary or secondary syphilis, a ratio of infectious contact cases to original 
cases of 32: 100. 

2. There were, in addition, 69 previously known cases of syphilis among thx 
contacts named, or 52 per 100 original cases. Fifty-two of the contacts examined 
did not have syphilis, a ratio of 39 per 100 original cases. 

3. Compared with an earlier study from this clinic, an increase in the average 
number of contacts named and an increase in the proportion of contacts named 
and an increase in the proportion of contacts examined per original case was not 
accompanied by an increase in the proportion of infectious contact cases or in 
the proportion of total new cases of syphilis discovered. 

4. Of all infectious contact cases discovered, 29 per cent were under medical 
observation within one week following admission of the original case, and 67 
per cent within one month. 

5. Examination of the contacts of 53 cases of latent syphilis in colored males 
and females less than twenty-five years of age revealed only 1 infectious and 
5 latent cases of syphilis. The ratio of infectious contacts discovered in 100 original 
cases is thirteen times as great for original infectious cases as for original latent 
cases. 

Clark '** records the results of contact investigation in the cases of 
824 patients with acquired syphilis. The investigation of sexual contacts 
of 204 patients with primary or secondary syphilis led to the discovery 
of 213 persons with infectious or potentially infectious syphilis. Similar 
investigations of 100 patients with early latent syphilis yielded 59 persons 
with infectious or potentially infectious syphilis. The examination of 
191 marital sexual contacts of 520 patients with late syphilis yielded 95 
persons with syphilis in 46 of whom the disease had been previously 
diagnosed. In only 4 of these 95 patients was the syphilis infectious 
or potentially infectious. Forty-seven persons with infectious or poten- 
tially infectious syphilis were found among family contacts of the patients 
with early syphilis, and only 10 were found by family investigation of 
the group with late syphilis. 


104. Clark, E. G.: Epidemiologic Investigations in Series of Nine Hundred and 
Ninety-Six Cases of Acquired Syphilis, Ven. Dis. Inform. 21:349 (Nov.) 1940. 
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EARLY SYPHILIS 
/nfectiousness.—Pariser *** reports the results of local dark field 
examination and mouse and rabbit inoculation of the vaginal secretions 
of 30 untreated syphilitic women. In 7 instances syphilis was produced 
in animals. Five of these patients had local cervical lesions. The sixth 
positive result was obtained from menstrual blood of a patient with 
secondary syphilis. The seventh positive result was obtained from a 
pregnant patient with secondary syphilis ; local lesions were absent, but 
the cervix was edematous. In all except the last patient the dark field 
examination was positive for S. pallida. The author concludes that 
infectiousness through the vagina is periodically recurrent and depends 
on the presence or absence of local lesions. 

Primary Syphilis—Thurmon * reviews the clinical manifestations 
of primary syphilis, pointing out the variability both of the lesion and of 
its location, with emphasis on the impracticability either of diagnosing 
syphilis or of excluding it as a possibility on clinical grounds alone 
Perhaps his most important statement, however, is as follows: 

To diagnose a case as chancroid without completely excluding syphilis is an 
unsafe procedure. In approximately 54 per cent of infections of this type the two 
conditions are coexistent and syphilis is the major problem. 


In reporting a case of primary syphilis of the vaginal wall, Tello ‘’ 
emphasizes the relative rarity of this condition. The patient in this case 


was 1 of 35 women with genital chancres; in the other 34 patients the 
chancre occurred on the labia, the cervix or the perineum. In the 
reported experience of other authors chancres of the vaginal wall are 
even less common than would be indicated by this small series, and 
although the present author does not attempt to collate the figures from 
the literature, these previous studies have given an incidence of such 
chancres of the order of magnitude of about 0.5 per cent. 

Secondary Syphilis—During a period in which there were 419 
admissions to Bellevue Hospital for early syphilis, Thomas and Gold- 
stein 1° observed 23 patients with severe chronic syphilitic tonsillitis 
as the only manifestation of early syphilis. The diagnosis had been 
missed in 20 cases in the sense that the patient had made one or more 


105. Pariser, H.: Transmissibility of Syphilis: Infectiousness of Vaginal Secre 
tions and Menstrual Blood of Women, J. Invest. Dermat. 3:375 (Oct.) 1940 

106. Thurmon, F. M.: The Clinical Manifestations of Primary Syphilis, New 
England J. Med. 223:439 (Sept. 19) 1940. 

107. Tello, E. E.: Sifilis primaria de vagina (chancro ulceroso de fondo de 
saco anterior), Rev. argent. dermatosif. 24:567, 1940. 

108. Thomas, E. W., and Goldstein, D. H.: Chronic Tonsillitis in Secondary 
Syphilis: Differential Diagnosis from Diphtheria and Vincent's Infection: a Report 
of Twenty-Three Cases, New York State J. Med. 41:256 (Feb. 1) 1941 
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visits to a physician or a clinic complaining of sore throat, without 1 
possibility of syphilis being seriously considered. 

There were 15 instances of membranous tonsillitis and 8 of the ulcerative 
or follicular type. The lesions were bilateral in all cases. Marked hoarseness 
was present in 2 and a history of severe dysphagia was noted in 3. The duratio: 
of symptoms prior to diagnosis was under two weeks in 5 cases and from t 
to three weeks in 4 cases; 12 had symptoms for a period of from 4 to 8 weeks, and 
2 had symptoms for over 3 months. Three patients had been isolated becauss 
a diagnosis of diphtheria and 1 had received diphtheria antitoxin before the 
discovery of syphilis. 

Blood Cells—-There have been numerous reports in the past 
describing the number and type of blood cells associated with syphiliti 
infection. There are nearly as many different ideas regarding the blood 
picture found in syphilis as there are reports. Wile, Isaacs and 
Knerler '®* review some of the papers discussing the hematologic findings 
in early syphilis, and to clarify the subject they have studied the blood of 
36 patients with early syphilis. As many as forty-five counts wer 
made on each patient over a period of a few hours to five months after 
treatment was instituted. Besides studying the blood of these patients, 
the authors studied the blood of 2 normal and 6 syphilitic rabbits. They 
conclude as follows: 

1. The blood cells were studied in early active syphilis in human beings (36 cases 
and early active experimental syphilis in rabbits (9 [sic] cases). 

2. The previously reported data including mild anemia of the secondary type, 
monocytosis, and eosinophilia are noted. 

3. The frequent occurrence of plasma cells not recorded in earlier articles is 
reported. 

4. A type of cell not previously recorded, but similar to that seen in infectious 
mononucleosis, is noted. 


Cerebrospinal Fluid.—Merritt “° points out that whereas laboratory 
evidence of involvement of the central nervous system can be found in 
approximately 40 per cent of patients with untreated early syphilis 
clinical symptoms or signs of this involvement are rare. The abnor 
malities are of significance as they serve to establish a more serious 
prognosis for the individual patient. 

In many of these patients the abnormalities will respond to routine 
treatment for early syphilis, so that in clinical practice, where perhaps 
only one examination of the cerebrospinal fluid can be performed on each 
patient, that examination should be conducted at the end of eighteen 





109. Wile, U. J.; Isaacs, R., and Knerler, C. W.: Blood Cells in Early Syphilis 
Am. J. Syph., Gonor. & Ven. Dis. 25:133-141 (March) 1941. 

110. Merritt, H. H.: The Early Clinical and Laboratory Manifestations 
Syphilis of the Central Nervous System, New England J. Med. 223:446 (Sept 
19) 1940. 





MOHR ET AL—SYPHILIS 513 


nths of routine treatment, the patient to be probated if all results 
re normal and specialized methods of treatment to be utilized if abnor- 


lities are present. 
Treatment of Early Syphilis —Padget ** analyzes in two important 
papers the long term follow-up observations on a large number of 
patients treated for early syphilis. In one of these '™*® the author sum- 
marizes his material as follows: 


1. Survey of the literature revealed that there was no satisfactory long-term 
evaluation of the results of attempts to treat patients with early syphilis by 
modern methods. It seemed desirable, therefore, to analyze in detail the material 
vhich provides the basis of the present study. 

The material was made up of 551 patients who came under treatment with 
early syphilis and who were completely re-examined 5 or more years after the 
termination of their original treatment. The period of post-treatment observation 
was more than 5 but less than 10 years (mean 7.6 years) in 278 patients, and 
was more than 10 years (mean 14 years) in 273 patients. The mean period 
f observation was 10.8 years for the group as a whole. 

2. The age distribution of the patients on admission revealed nothing oi 
significance, but the race and sex distribution showed a higher incidence of 
olored women, at the expense of men of both races, than was typical for the 
clinic from which the patients were drawn. For this and other reasons, therefore, 
the material of the study cannot be considered a random sample. The effort was 
made to nullify this objection by careful definition of all collateral and conditioning 
factors. 

3. Comparison of the results of examination approximately 5 years and 10 
i more years after the original treatment for early syphilis in the 268 patients 
n whom such comparative examinations were made revealed no patient with a less 
satisfactory result at the latter examination than at the former. This finding is 
thought to be of crucial importance and is therefore emphasized. 

4. Analysis of the final outcome by race and sex revealed no significant 
differences in the incidence of “cure.” Among those who did not achieve “cure,” 
however, neurosyphilis was two and one-half times as frequent among the whites 
[he Negroes suffered cardiovascular syphilis more often, but the majority of 
the unsatisfactory results observed in this race consisted in the persistence of a 
positive serologic test for syphilis in the blood without other manifestations 

the disease. The analysis by sex revealed one equally striking difference ; 
among those who did not gain “cure,” neurosyphilis was more than two and 
ne-half times as common among men as among women. 

5. A contrast between the final outcome for the men and for the nonparous 
ind parous women revealed a higher percentage of favorable results in the last 
vroup than in either of the first two. The differences, however, are border line 
n statistical significance. 

6. Elevation of the blood pressure did not prejudice the prospects of attaining 

ure” for the 53 patients who sometime or always were found to have a systolic 
ressure above 145 mm. of mercury. 


111. Padget, P.: (a) Long Term Results in the Treatment of Early Syphilis, 
\m. J. Syph., Gonor. & Ven. Dis. 24:692 (Nov.) 1940; (b) Long-Term Results 
the Treatment of Early Syphilis, J. A. M. A. 116:7 (Jan. 4) 1941 
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7. The presence of abnormalities in the cerebrospinal fluid was found great 
reduce the percentage of “cures” attained, and in proportion to the severit 
the abnormalities. 


—_ o 


“o 

8. Among the 534 patients who received treatment of any kind, the best results 
were observed among those who began treatment during the seronegative primar) 
stage, of whom 82 per cent achieved “cure.” The worst results were seen among 
patients whose treatment was begun in the seropositive primary stage, of whom 
only 55 per cent were so fortunate. Among patients with secondary syphilis when 
treatment was begun, 68.8 per cent were “cured,” and in those with early latent 
syphilis “cure” was gained by 58.7 per cent. These differences are probably 
to be explained on the basis of the immune reaction of the host to the parasite 
and its disruption by treatment, and emphasis is placed on the fact that, whik 
the incidence of “cure” was higher in the patients who came under treatment 
with secondary syphilis than among those in the early latent group, the incidence 
ot a persistently positive serologic test for syphilis without other evidence of 
the disease is more than twice as great in the latter as in the former. On the 
other hand, neurosyphilis was more than twice as common among those who 
began treatment with seropositive primary syphilis as among the others, and 
accounted entirely for the increased incidence of unsatisfactory results in this 
group. 

9. Similarly, the best results were observed in the patients who came under 
treatment with syphilis of less than 1 month’s duration, while the worst results 
were seen in those whose treatment began during the second month of the 
disease. 

10. The development of early or intermediate relapse was found to be of 
grave prognostic significance. “Cure” was nearly three times as common among 
those who were not observed to relapse as in those who were, and neurosyphilis 
was approximately six times as common among the latter. 

11. “Cure” was attained by 83.4 per cent of the patients whose treatment during 
the first 6 months was by a continuous system, and this increased to 90.4 per cent 
if treatment during the second 6 months was likewise continuous. 

12. This is in sharp contrast to intermittent and irregular treatment, of which 
the former is approximately equal to no treatment at all (35.3 per cent spontaneous 
“cure”’) and the latter is no better. In view of this and other considerations 
the question is raised as to whether, if the patient will not cooperate to receiv: 
regular treatment, it would not be better to give no treatment at all rather than 
irregular or intermittent treatment. 

13. Detailed study of the relationship between the amount of treatment given 
and the time period over which it was received revealed that the final outcom« 
depended in a directly quantitative fashion, not only on the number of doses 
of arsphenamine received, but also inversely upon the time span during which the) 
were given. Thus the patients who received seven to nine injections of arsphen 
amine during the first 3 months did as well as those who had twice as much treat 
ment scattered over the first 2 years. 

14. There was no evidence for “esophylaxis” in this group, nor was it apparent 
that serious treatment reactions encouraged lapse from treatment. Those who had 
sustained serious treatment reactions did on the average just as well as, but 1 
better than, those who had not. 

15. The material of this study would indicate that serologic testing is not 
sufficient to determine the true status of patients who were treated for ear! 
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ilis in the past; and that complete and painstaking periodic physical examina 
is likewise essential. 


Vonderlehr '** stresses the importance of continuous and prolonged 
treatment for early syphilis. He discusses the advantages of this treat- 
nent scheme and the disadvantages of the intermittent plan of treatment, 
particular stress being laid on the high incidence of relapse in cases of 
syphilis of the mucocutaneous surfaces and of the central nervous system 
when intermittent or irregular treatment is given for early syphilis. 

The writer of an editorial '** calls attention to the great difficulties 
that a peripatetic patient sometimes encounters in receiving proper anti 
syphilitic treatment. Because of the necessity of consultation with a 
number of physicians, he is frequently subjected to change in the type 
and manner of treatment and to differences of opinion at times legitimate 
and at other times born of ignorance. As a result, the patient is often 
hopelessly confused as to the proper course to follow and frequently 
abandons his antisyphilitic treatment altogether. The author states: 


There is an easy and perfectly satisfactory solution for this problem. The 
physician who inaugurates treatment should provide the patient with a series of 
documents, including (1) a copy of his history and the record of his physical 
examination, to spare him the necessity of repeating this in detail to each new 
physician; (2) a written outline of treatment, planned as definitely as possible 
with dates, drugs, and dosage for several months in advance, and to be followed, 
barring unforeseen complications, by each of the physicians in each town (secured 
irom the American Medical Directory) on the patient's itinerary, together with a 
blanket letter of introduction. This letter should specify the fee which the patient 
is able to pay for various treatment procedures. 

This system retains the management and direction of the patient’s treatment, 
and the responsibility for the ultimate outcome, in the hands of a single physician, 
where it properly belongs. It is assumed that the directing physician is competent to 
direct and carry out antisyphilitic treatment; even if he is not, it is often true that 
bad advice from a single source is better than conflicting good advice from many 
sources. 

The duty of the various physicians to whom the patient may be referred is 
plain. They must carry out exactly the treatment procedure which the directing 
physician has indicated, unless of course some unforeseen complication makes this 
impossible. The treatment given should be recorded as to date and dosage on the 
record to be retained by the patient, and returned ultimately to the original 


physician. 


Massive Dose Method of Treatment.—At a conference on massive 


dose arsenotherapy of early syphilis by the continuous intravenous drip 


112. Vonderlehr, R. A.: Continuous Alternating Scheme in Control of Acquired 
Syphilis, Illinois M. J. 79:80 (Jan.) 1941. 

113. The Treatment of the Peripatetic Patient, editorial, Am. J. Syph., Gonor 

Ven. Dis. 25:643 (Sept.) 1941. 
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method, Baehr ‘** reported the results obtained with neoarsphenam 

Leifer *** discussed the technic of administration, Chargin *** report 

the toxic manifestations in 111 patients treated with neoarsphenami: 
and 270 patients treated with mapharsen and Hyman *’ presented tenta 
tive results in patients treated with mapharsen. Of 157 patients followe 
six to eighteen months after the administration of 400 to 1,100 mg. oi 
mapharsen, treatment was acknowledged a failure in 23 (15 per cent) 
By the most severe standards, there were 72 per cent the course of whos: 
illness indicated a favorable trend. The second group in the mapharsen 
series consisted of 100 patients who had received 1,200 mg. of the drug, 
all of whom had been observed less than six months. Mahoney *"* dis 
cussed briefly the serologic observations on all these patients, and 
Webster "** and Thomas *° reported on follow-up studies. Sobotka 
and others '** presented the results of determinations of arsenic in the 
blood and the urine. Rice *** closed the symposium with a discussion 
of the possibilities of this newer method of therapy for the control of 
infectiousness in syphilis. Hyman '** compares the results of this method 


114. Baehr, G.: Massive Arsenotherapy in Early Syphilis by Continuous Intra- 
venous Drip Method: Preliminary Work with Neoarsphenamine, Arch. Dermat 
& Syph. 42:239 (Aug.) 1940. 

115. Leifer, W.: Massive Arsenotherapy (Using Mapharsen) in Early Syphilis 
by Continuous Intravenous Drip Method: Technic, Arch. Dermat. & Syph. 42:245 
(Aug.) 1940. 

116. Chargin, L.: Massive Arsenotherapy (Using Mapharsen) in Early Syphilis 
by Continuous Intravenous Drip Method: Toxicologic Manifestations, Arch. Der 
mat. & Syph. 42:248 (Aug.) 1940. 

117. Hyman, H. T.: Massive Arsenotherapy in Early Syphilis by Continuous 
Intravenous Drip Method: Clinical Considerations, Arch. Dermat. & Syph. 42:253 
(Aug.) 1940. 

118. Mahoney, J. F.: Massive Arsenotherapy in Early Syphilis by Continuous 
Intravenous Drip Method: Résumé of Serologic Observations, Arch. Dermat. & 
Syph. 42:262 (Aug.) 1940. 

119. Webster, B.: Massive Arsenotherapy in Early Syphilis by Continuous 
Intravenous Drip Method: Follow-Up Observations at New York Hospital, Arcl 
Dermat. & Syph. 42:264 (Aug.) 1940. 

120. Thomas, E. W.: Massive Arsenotherapy in Early Syphilis by Continuous 
Intravenous Drip Method: Follow-Up Observations at Bellevue Hospital, Arch 
Dermat. & Syph. 42:267 (Aug.) 1940. 

121. Sobotka, H.; Mann, W., and Feldbau, E.: Massive Arsenotherapy in 
Early Syphilis by Intravenous Drip Method: Arsenic Excretion in Urine an 
Concentration in Blood, Arch. Dermat. & Syph. 42:270 (Aug.) 1940. 

122. Rice, J. L.: Massive Arsenotherapy in Early Syphilis by Continuous 
Intravenous Drip Method: Public Health Aspects, Arch. Dermat. & Syph. 42:28. 
(Aug.) 1940. 

123. Hyman, H. T.: Massive Dose Chemotherapy by Intravenous Drip Meth: 
Bull. New York Acad. Med. 17:135 (Feb.) 1941. 
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th the results of standard treatment methods. Baehr *** asserts that 
his method should not be adopted generally, pending wider toxicologic 
experience. 

In commenting on the foregoing work the Council on Pharmacy and 
Chemistry '*° of the American Medical Association states: 


The public health aspects of this new departure in syphilis therapy are 
remendous in their possibilities of rapid sterilization of early contagious syphilis 
On the other hand, results in syphilis therapy cannot be determined overnight, 
and a system that still gives evidence of po:sible hemorrhagic encephalitis in 
one of apparently every hundred cases treated is by no means a_ foolproof 
procedure 

In the opinion of the Council on Pharmacy and Chemistry the work of Chargin, 
Hyman, Rice and Leifer with continuous intravenous drip massive doses of 
arsenicals in the treatment of early syphilis offers great possibilities. In view of 
the frequency of toxic reactions, some of them grave in type, the Council believes 
a conservative attitude of the medical profession to be advisable. Such a torm 
{ syphilis therapy is still in the experimental stage 


Schoch and Alexander *** have attempted to modify the short term 
intensive treatment of syphilis so that patients may be treated whuie 
ambulatory with full therapeutic doses of mapharsen. Nine patients 
were given twenty doses of mapharsen, each 0.060 Gm., within thirty 
days. This treatment scheme was later modified so that each patient 
was given daily for ten consecutive days two 60 mg. doses of mapharsen 
one-half hour apart. Twenty patients were treated by this method. 


None of the 29 patients experienced a severe treatment reaction. At the 
time treatment was instituted, 3 patients were in the seronegative primary 
stage, 10 were in the seropositive primary stage and 16 had secondary 
syphilis. At the end of ten weeks 14 of the 29 patients were seronegative 
lhe serum of the remaining 15 showed a steady decline in reagin content, 
and at the end of seven months 12 of these 15 patients were seronega 
tive. One of the 26 seronegative patients had a reinfection and another 
a relapse; both patients were retreated. Two patients experienced a 
serologic relapse, both of whom had abnormal spinal fluid (the onl) 
spinal fluid observed which gave a positive reaction for syphilis). 
Raulston and Magnuson," in a preliminary report on the concentra- 
tion of arsenic in the tissues of experimental animals, emphasize the 


124. Baehr, G.: Possibilities for Control of Syphilis with Intravenous Drip 
Technic of Massive Arsenotherapy, Am. J. Pub. Health 31:176 (Feb.) 1941. 

125. Chemotherapy by Massive Dose Intravenous Drip, preliminary report of 
‘ouncil on Pharmacy and Chemistry, J. A. M. A. 115:857 (Sept. 7) 1940 

126. Schoch, A., and Alexander, L. J.: Short Term Intensive Arsenotherapy 
of Early Syphilis: Preliminary Report, Am. J. Syph., Gonor. & Ven. Dis. 25:607 
Sept.) 1941. 

127. Raulston, B. O., and Magnuson, H. J.: Concentration of Arsenic in the 
Tissues of Experimental Animals Following Intravenous Injection of Massive 
Doses of Arsenic by Continuous Drip Method, Tr. A. Am. Physicians 44:255, 1940. 
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need for such experimental work following the administration of larg 
amounts of arsenic during a relatively short period. They record 
the results of giving dogs doses of arsenic comparable to the dose us: 
in man by the intravenous drip method. They state: 


The amounts of arsenic found in the blood indicate that following repeated 
doses of mapharsen the arsenic does not leave the blood as rapidly as it does 
following single doses of neoarsphenamine and that by frequently repeated doses a 
high concentration of arsenic may be maintained. . . . The accumulation, as 
observed in our experiments apparently is not due to kidney damage, as indicate: 
by the continued excretion of large amounts of arsenic in the urine and the absenc: 
of histological evidence of important changes in these organs. It may be assumed 
that the tissues reach a saturation point after which they absorb less arseni 
from the blood stream. 

The maximum concentrations of arsenic in the blood during and immediate], 
following these injections were not determined, as we were interested primaril) 
in the minimum levels maintained. That the maxima became progressively higher 
is suggested by the values obtained one half hour after the tenth dose of each day 
By the end of the fourth day this level had reached 150 micrograms per cent of 
arsenic in contrast to a level of 73 micrograms per cent at the end of the first 
day. 

In view of the enormous concentrations of arsenic in the gall-bladder bil 
we believe that the greater part if not all of the arsenic contained in the feces 
reaches the bowel through the bile. . . . That the removal of arsenic by the liver 
and excretion in the bile must be quite efficient is indicated by the fact that the 
concentration of arsenic in the liver does not rise above the level reached during 
the first day of injection in spite of continued injection of large amounts during 
the next three days. 

The concentrations of arsenic obtained in the tissues are most interesting. With 
but four exceptions, there is a tendency for the arsenic concentration in the tissues 
to parallel that of the blood. These four exceptions are brain, liver, kidney, and 
bone. 

The concentrations of arsenic in the liver and in the kidney are not surprising 
in view of the known excretory functions of these organs. That the concentration 
in the liver reaches a maximum during the first day must indicate that the 
capacity of the liver to excrete the arsenic through the bile is equal to, or 
greater than, its capacity to selectively remove the arsenic from the blood stream 

Arsenic in the gall-bladder disappeared very rapidly following the cessation of 
mapharsen. The arsenic content of the liver dropped much more rapidly than that 
of the kidney. This apparently indicates that after the initial large amounts ot! 
arsenic have been excreted, the major portion of the remaining arsenic is excreted 
through the kidney rather than the liver. 

The deposition of arsenic in the bones is a phenomenon which has been empha 
sized but little, especially in the American literature. 

These findings are in accord with our observations that there is an accumulation 
of arsenic in bones which reaches its maximum after arsenic administration has 


128. Magnuson, H. J., and Raulston, B. O.: The Concentration of Arsenic in 
Tissues and the Excretion of Arsenic by Experimental Animals Following Intra 
venous Injection of Massive Doses of Mapharsen, Ann. Int. Med. 14:2199 (June) 
1941. 
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stopped and while the arsenic concentration in other tissues is falling. This 
d indicate a second mobilization of the arsenic with secondary deposition 
home 
One is of course tempted to estimate whether the concentrations of arsenic 
tained in the tissues are spirocheticidal. Taking 1: 1,000,000 as the spiro 
heticidal level would mean a level of 29 micrograms of arsenic per 100 grams of 
tissue calculating mapharsen on the basis of 29 per cent arsenic content and 
irther assuming that all of the arsenic in the tissues is in the form of mapharsen 
s would mean that all of the tissues examined with the exception of the central 
nervous system had during the four day treatment period concentrations of arseni 
ich were spirocheticidal. 
Of definite significance is the absence of serious damage to the tissues by the 
irge doses of mapharsen as seen in the microscopic sections. While these findings 
ire very encouraging, it is emphasized once again that this is but a single step of 
the many suggested at the beginning of this paper which should be taken before 
ore general use is made of this method in the treatment of human syphilis 
By a set of appropriate and carefully conducted experiments, 
Magnuson and Raulston '** determined that the maximum tolerated dose 
of mapharsen when given to dogs by the continuous dry method for five 
consecutive days is 10 mg. per kilogram of body weight per day. Simi 
larly, the minimum lethal dose under the same conditions is 12 mg. per 
Since the dose of mapharsen which has been used 


kilogram per day. 
in the continuous drip treatment of syphilis in human beings approxi- 
mates 4 mg. per kilogram of body weight per day for a five day period, 
this produces a situation in which the safety factor (maximum tolerated 


dose/usually administered dose) is only 2.5, as opposed to the safety 
factor of 12 for mapharsen given by the usual single injection dose. 
They conclude, therefore, that there is need for considerable caution in 
the administration of massive doses of mapharsen to patients by the 


continuous drip method. 


TRANSFUSION SYPHILIS 
Bulfamonte '*° reports another case of transfusion syphilis. The 
sequence is much like that in many of the other reported cases. A 25 
year old white woman was the recipient of 500 cc. of her brother’s blood 
\t the time the transfusion was given the brother had a negative serologic 
reaction for syphilis. Careful investigation of the brother after syphilis 
had developed in the recipient revealed that he had seronegative primary 
syphilis. 


129. Magnuson, H. J., and Raulston, B. O., with the technical assistance of 
Muff, A.: The Toxic Dose of Mapharsen Given by the Continuous Drip Method, 
Ven. Dis. Inform. 22:157 (May) 1941. 

130. Bulfamonte, J. C.: Blood Transfusion Syphilis: Report of a Case, Arch 
Dermat. & Syph. 44:23 (July) 1941. 
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That this too frequent tragedy is now preventable since the ady 
of the blood bank and the general use of dried plasma is illustrated | 
the following reports. 

In a footnote to a general discussion of the problems of the preserva 
tion, storage and subsequent administration of human blood, the so-called 
“blood bank’’ procedure, Kolmer **' states: 


An additional advantage in the use of preserved blood may be greater safet, 
from the danger of transfusion syphilis. I have inoculated 10 cc. of fresh citrated 
blood with 1 cc. of a heavy suspension of virulent Treponema pallidum (Nichols- 
Hough strain) from acute testicular syphilomas of rabbits showing approximately 
200 treponemes per dark field. A rabbit inoculated at once with 1 cc. of th 
citrated-blood-treponeme mixture intratesticularly, as well as rabbits inoculated 
one and three hours later, developed acute testicular syphilis in about five to six 
weeks. Rabbits inoculated one, two seven, fourteen, and twenty-eight days later 
(the mixture being kept at 4° to 6° C.) escaped testicular infection, and lymp! 
gland transfers to fresh rabbits made six weeks later were negative. The results 
indicate, therefore, that Treponema pallidum in citrated blood may die after twenty 
four hours of preservation at 4° to 6° C. ’ 


Turner and Diseker '** also feel that it is probable that the use of 
stored blood for transfusions further reduces the risk of transfusion 
syphilis and report a series of investigations calculated to determine that 
point. Human blood inoculated with S. pallida failed to give rise to 
infection in normal rabbits after storage periods of forty-eight hours or 
longer. Virulent treponemes added to citrated whole rabbit blood were 
infectious for normal rabbits after forty-eight hours’ storage but not 
after seventy-two hours or longer. 

Bloch '** reports a series of experiments which demonstrate that in 
fairly heavy suspension in citrated blood stored at a temperature of 5 C. 
S. pallida may survive for as long as seventy-two hours. Blood-spiro- 
chete mixtures stored for ninety-six hours or longer, however, were 
not infectious for other rabbits. 

In order to determine whether S. pallida or Spirochaeta pertenuis 
remained viable in desiccated serum, Turner, Bauer and Kluth ** carried 
out well controlled experiments, which they summarize as follows: 


In recent experiments, the infectivity of virulent T. pallidum suspended in rabbit 
serum was tested before and 3 to 5 days after desiccation. Material from each of 
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mens produced lesions in rabbits before desiccation. Three to 5 days afte: 
ing and drying in an efficient desiccating apparatus, rabbits were inoculated with 
6 to 65 times the amount used for the control animals. None of 18 rabbits 
lated with desiccated material developed a syphilitic lesion, and their lymph 
jes were not infectious for normal rabbits. Of 6 rabbits similarly inoculated 
h desiccated 7. pertenue from 3 different sources, none developed lesions, and 
lymph nodes were not infectious for normal rabbits 


their 


Eichenlaub and his collaborators **° have experimentally demonstrated 
that 10 mg. of mapharsen added to 500 cc. of citrated blood is sufficient 
to kill any spirochetes that may be present and thereby to prevent trans- 


fusion syphilis. 
LATE SYPHILIS 

[ncidence.—Because Bruusgaard’s *** paper analyzing the fate of 
persons with syphilis who received no specific treatment has been widely 
quoted, Sowder **’ has reexamined it statistically in an effort to deter 
mine what, if any, limitations need be put on it. He asserts: 

It has been demonstrated that Bruusgaard, in following up 473 of Buoeck’s 
original, 2,181 untreated syphilitic persons, to a very considerable extent selected 
(unavoidably for the most part) those persons most likely to show serious 
complications of syphilis and found too few of those that were symptom free. 
Bruusgaard himself evidently realized this and in several instances mentioned it 
in his paper. By considering these factors it is evident that the occurrence of 
serious complications of syphilis in Boeck’s original material was low, though only 


approximate figures may be derived. 


Bones and Joints —At the Boston meeting of the American Academy 
of Orthopaedic Surgeons in January 1940 Weinberg *** presented the 
analysis of several hundred cases of syphilis of bones and joints. The 
analyses show that the disease was most frequent in persons between 
the ages of 20 and 40 years and that the tibia was the most frequent site 
of involvement. The disease may simulate many other conditions; the 
onset may be gradual or sudden, and multiple lesions may often be 
symptomless and may be demonstrated only by roentgenologic examina- 
tions. Diagnosis in difficult cases may depend on therapeutic tests. He 
believes that the union of fractures is uninfluenced by syphilis. 


Esophagus —Kampmeier and Jones **® state that while syphilitic 
lesions may occur in the esophagus, they are recognized infrequently. 
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In an extensive survey of the literature in 1931, Guyot **° was al 
find only 55 previously reported cases of such lesions, to which he a 
2 cases of his own; since that time 2 additional cases have been repo: 
Kampmeier and Jones feel, therefore, that their 1 case of gumma oi 
esophagus and 3 cases of gumma of the diaphragm with esopha, 
obstruction merit comment, especially since the latter syndrome has : 
been previously recorded. Their patients all presented themselves y 
symptoms of esophageal obstruction, and after an analysis of this ex; 
ence and the reports in the literature, the authors conclude : 


The differentiation of gummatous lesions of the esophagus or diaphragn 
obstruction to carcinoma or cardiospasm can only be made by direct examinat 
(esophagoscopy and biopsy), and the ultimate response to treatment. Ant 
syphilitic treatment for gummatous lesions producing esophageal obstruction 
not only fail to relieve but may actually increase the obstruction (“therape 
paradox”). Because of resultant fibrosis and contraction of scar tissue esophag 
dilatation will probably be necessary. 

Case 2 illustrates the importance of accurate diagnosis in esophageal obstructio 
The age of the patient (69) and the results of roentgenologic examination led t 
the diagnosis of carcinoma, and the use of palliative treatment in spite of the fact 
that he was known to have syphilis. Appropriate treatment at the time the patient 
was first seen probably would have relieved the obstruction. 


In the other 3 cases the nature of the lesion was recognized, ai 
antisyphilitic treatment and active dilatation of the obstruction offered 
relief. 

Finally it should be emphasized that esophageal obstruction in a case of chroni 
syphilis may be carcinomatous. Gummatous lesions of the esophagus or diaphragn 
are rare. Indeed, in individuals with syphilis, the incidence of carcinoma of th 
esophagus may be greater than obstructive gummatous lesions. . . . Never 
theless, the importance of accurate diagnosis and appropriate treatment is appar 
ent. 

CARDIOVASCULAR SYPHILIS 

Incidence —From a review of the records of the Cincinnati General 
Hospital from 1926 through 1937, Gelperin?*? found that of the 7,683 
autopsies which had been performed during this period, 700 (9.1 per 
cent) revealed microscopic evidence of syphilitic aortitis. The figur 
was fairly constant from year to year, varying from a low of 7.3 per cent 
in 1926 and 1934 to a high of 13.2 per cent in 1931. 

As Weinstein *** points out, mortality statistics which have bee! 
classified according to the International List of Causes of Death do not 

140. Guyot, R.: La syphilis de l’oesophage en particulier au point de vu 
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it possible to distinguish between the different etiologic types of 

t disease. Lacking such information, however, he feels that one may 
itilize the recorded deaths from aneurysm to determine mortality trends 
in cardiovascular syphilis. In doing this for New York city for the years 
1924 to 1938 inclusive, he found that no conspicuous change had taken 
place and that the incidence of death from aneurysm regularly was of 
the order of 2 per hundred thousand total population. Combining this 
with available information regarding morbidity makes it clear that cardio- 
vascular syphilis is still an important public health problem. 

Aortic Insufficiency —Nichols *** presents a detailed study of 70 cases 
of syphilitic aortic insufficiency which had been observed clinically and 
further analysis of 41 cases of syphilitic aortic regurgitation in which 
autopsy was performed. 

Of the 70 cases in the series the ratio of males to females was six to one. Fifty- 
three of the patients were colored; 17 were white. The average age was 46.04, 
with extremes between 28 and 64. The average interval between primary infection 
and the onset of symptoms was 22 years. The most common presenting symptom 
was dyspnea on exertion, which occurred in 71 per cent. The rarity of paroxysmal 
dyspnea and pain was noted. An increase in the size of the heart was noted in 93 
per cent. The average duration of symptoms before medical attention was sought 
was 10 months, the shortest two weeks, and the longest five years. Edema of 
the ankles was present in 40 per cent upon first admission to the hospital. The 
typical to-and-fro murmur of aortic insufficiency was present in 87 per cent. The 
presence of a loud musical diastolic murmur and thrill in 5 patients was discussed 
and its pathology explained. The average pulse pressure was 84 mm. of mercury. 
The Wassermann reaction was positive in 85 per cent of the patients. 


Syphilitic Aortitis and Coronary Occlusion.—Porter and Vaughan *** 


bring out that while occlusion of coronary arteries by thrombosis is a 
relatively common occurrence, occlusion by embolism is rare. Search 
of the literature revealed 27 previously reported cases, and their own 
survey of more than 3,000 autopsies disclosed 3 other instances of the 
condition. Their experience is extraordinary in that occlusion in each 
case was the indirect result of syphilitic aortitis. 

In the course of a symposium on sudden death, Leary 
the characteristic manner in which syphilis invades the root of the aorta 


45 described 


with overstimulation of growth of the vasa vasorum, which, as they pene- 
trate through the media into the intima, are followed by an excessive 
growth of fibroblastic tissue. This process may be widespread in the first 
143. Nichols, C. F.: A Study of Syphilis of the Aorta and Aortic Valve Area, 
\nn. Int. Med. 14:960 (Dec.) 1940. 
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portion of the aorta or may be limited; under the latter circumstanc: 
mouth of one or both of the coronary arteries is a frequent site of pri 
dilection. At postmortem examination it may be found to be almost 
occluded by a syphilitic process primarily in the aorta itself, the arter 
just distal to the ostium being comparatively normal. Apparent! 
many, if not most, of the patients with such an occlusion it has occurred 
so slowly that collateral circulation has had time to develop, but the author 
points out the best collateral circulation is always a substitute circulation, 
liable to become insufficient under the circumstances of additional strait 
and to lead to sudden death of the coronary type. Rupture of an aorti 
aneurysm which has previously been asymptomatic occasionally produces 
sudden death, but this is unusual. Patients with aortic insufficiency 
may die suddenly from coronary insufficiency, but more commonly they 
suffer the consequences of unrelieved congestive heart failure. 

Dissecting Aneurysm Simulating Aortic Insufficiency —Gouley and 
Anderson *** report that in the last ten years 31 cases of dissecting 
aneurysm of the aorta have been encountered at necropsy at the Phila- 
delphia General Hospital (an incidence of 1 to 480 in necropsies of 
patients over the age of 20 years) and of these the clinical course in 6 
cases differed so greatly from that commonly observed as to form the 
basis of the present report. In all 6 cases the patients were Negroes; 
4 of the patients were men, and the ages ranged from 32 to 69 years. 

All the patients had cardiac decompensation. Examination revealed 
hypertension, cardiac enlargement and various cardiac murmurs, but 
constant to all of this group was the murmur of aortic regurgitation; ; 
Corrigan pulse and wide pulse pressure were present in every case. 

The area of supracardiac dulness was widened; there was roentgeno- 
logic evidence of dilatation of the aortic arch, and despite the fact that 
serologic tests for syphilis gave positive reactions in only 1 of the group, 
a clinical diagnosis of syphilitic aortitis with aortic regurgitation was 
made in every case. 

Necropsy in these cases surprisingly revealed the presence of dissecting aneurysn 
of the aorta of the chronic type. The dissected areas were completely end 
thelialized. There were 4 instances of “double barrel” aorta, the new channel 
communicating with the original at both the most proximal and the most distal 
portions of the vessel. In the two remaining cases, dissection remained entire]; 
intramural, confined within the media, but extending for a considerable distance, 
beginning at the root of the aorta and extending into the thoracic portior 
the vessel. In all six cases the new channel began either at the aortic valvular 
orifice or from the root of the aorta immediately above the valvular ring. 


146. Gouley, B. A., and Anderson, E.: Chronic Dissecting Aneurysm of the 
Aorta, Simulating Syphilitic Cardiovascular Disease: Notes on the Associated 
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e hearts were hypertrophied, their weight ranging from 420 to 900 grams 
were no abnormalities of the aortic commissures, but the aortic rings were 

markedly so in 3 instances. We noted also in each case a lipping o1 

ning of the central portions of the free margins of the aortic leaflets. The 
ral portions of the leaflets adjacent to the commissures retained a normal 
elicacy. The central thickenings were evidently thickened corpora auranin, the 
result, we think, of a constant “central” leakage through an aortic valve, the leaflets 


i which were no longer efficiently approximated in diastole 


On gross examination syphilitic aortitis was thought to be present 
n 3 cases; histologic examination of the aorta in the 4 cases in which 
ulequate sections had been preserved did not reveal any evidence of 
syphilis but did show the typical picture of Erdheim’s ‘“‘medionecrosis 
aortae cystica.”” Included in this group was the | patient whose blood 
vave a positive serologic reaction for syphilis. 

[he authors, therefore, conclude : 


Occasional cases of dissecting aortic aneurysm of the chronic type closely simulate 
luetic cardiovascular disease. Such patients present the signs of aortic valvular 
regurgitation and of aortitis. Progressive cardiac decompensation may continue 
for many months or even years. There is often no pain and no history of a painful 
attack, so that if it had been present, it was relatively slight and soon forgotten 
Life is terminated by heart failure, or occasionally by a long delayed secondary 
20rtic rupture. 

The aortic valvular leakage is directly dependent on the proximity of the dis- 
section of the valvular ring. The dilatation of the latter and of the ascending arch 
of the aorta, in the chronic cases suggests a loss of tonus possibly secondary to 
the destruction of some controlling mechanism. A “mechanical” nonintectious 
deformity of the aortic leaflets may result from long continued inefficient closure 
of the aortic valve. 

Notable clinical features were (1) the persistently negative serologic tests for 
syphilis in the large majority, (2) the usually marked and often enormous enlarge- 
ment of the heart, especially of the left ventricle and the constant dilatation of 
the ascending arch of the aorta, (3) the relatively high incidence of hemoptysis in 
chronic dissecting aneurysm showing signs of aortic regurgitation. 


Electrocardiographic Studies—Tung and Mu‘ present a study 
based on 22 patients with unequivocal syphilitic aortitis with aortic 
regurgitation, with or without aneurysm or demonstrable evidence of 
narrowing of the ostiums of the coronary arteries. The patients were 
unselected, save for the exclusion of those with marked congestive failure 
who did not respond to medical treatment. In addition to the usual 
studies appropriate to a patient with syphilitic aortic regurgitation, from 
one to several serial electrocardiograms were made for each of these 
patients, and a control electrocardiogram was made for each subject 
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about a half an hour before the intravenous injection of neoarsphena: 
This was repeated about four hours after treatment, and an elect 
cardiogram was also made just before and four hours after each 
sequent weekly injection. There were in all 61 series of examinations 
on the 22 patients. 

The authors did not observe any abnormalities developing after treat- 
ment in 15 patients, but in eleven of sixteen examinations performed on 
the other 5 patients mild or moderate changes in the RT or ST segments 
or in the T deflections occurred. The changes were not marked, though 
the authors feel that they were probably significant in view of the fact 
that they occurred so soon after the control records were made. In addi- 
tion, remarkable changes occurred in the electrocardiograms of 2 patients. 
The records taken four hours after intravenous therapy showed a marked 
change in the ventricular complex of the electrocardiogram, involving in 
both cases a depression of the ST segments and inversion of previously 
upright T deflections. The changes in these 2 cases were almost identical 
and were not unlike those observed after coronary thrombosis or during 
an attack of angina pectoris. It is of considerable interest that the 
changes were observed to develop only once in each patient and that they 
followed the first injection of neoarsphenamine in 1 but came after the 
second injection of the fourth course of treatment in the other. 

In discussing the possible mechanism by which these changes might 
have occurred, the authors point out that, first, there might have been 
a localized reaction in syphilitic inflammatory tissue around the ostiums 
of the coronary arteries and, second, that there might have been a direct 
effect of the neoarsphenamine on a presumably syphilitic myocardium. 
Since provable myocardial syphilis is rare and since the changes they 
observed simulated those seen in other cases of disease of the coronary 
arteries, they conclude that the changes were caused by reactions in the 
syphilitic aortic lesion, with resulting encroachment on the coronary 
artery. An ultimate evaluation of so small a group is of course not 
possible, but the authors believe that neoarsphenamine, when admin- 
istered in small doses, exerts an immediate effect on syphilitic lesions 
in the aorta and that in cases of marked involvement of the coronary 
arteries it may exert temporarily a deleterious effect on the coronary 
circulation. 

Berk *** outlines the difficulties in diagnosing cardiovascular syphilis, 
particularly in the stage of uncomplicated aortitis, and points out the 
importance of involvement of the ostiums of the coronary arteries in the 
prognosis of the condition. His study is based on a group of 172 patients 
with conditions which had been diagnosed as some form of cardiovascular 
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syphilis, 35 of whom were examined post mortem. One hundred and 
seventeen had died on whom autopsy was not performed, and 20 were 
still being followed. Of the 35 patients on whom autopsy was done, one 
or both of the ostiums of the coronary arteries were narrowed or closed 
in 26 (74 per cent), and in 12 patients this condition was bilateral. 
Regarding electrocardiographic studies, the author says: 

In the electrocardiogram we have a valuable means of arriving at an early 
objective diagnosis in these cases. Taken in the normal manner, the electro- 
cardiogram is normal in 95 per cent of our early [aortitis] cases. However, an 
electrocardiographic study made with the graduated exercise test, consisting of 
rapidly climbing steps, trotting, and other means of physical exertion which impose 
a burden on the heart, has possibilities as yet unrealized. 

An abnormal electrocardiogram with progressive serial changes is found to be 
(in the absence of acute myocardial infarction) strongly suggestive of syphilitic 
aortitis with probable coronary ostial stenosis. 


They feel, therefore, that electrocardiographic study made with the 
exercise test is the only safe means of establishing the diagnosis of latent 
stenosis of the ostiums of the coronary arteries and recommend its routine 
use both in early stages of the condition and during subsequent years 
by systematic follow-up examinations. 

Roentgenograms.—Scott and his collaborators ‘*” present a general 
discussion of the various special roentgenologic methods useful in the 
diagnosis and localization of aortic aneurysm and mediastinal tumor, with 
particular reference to body section roentgenography with an apparatus 
called the laminagraph. Body section roentgenography is possible by 
several ingenious technical methods and has the advantage of portraying 
the level of the mass or other abnormality under study in relief, without 
overlying and obliterating shadows. The authors present brief reports 
of 4 cases illustrative of the value of the method. 

Edeiken °° studied in some detail the measurements of an ortho- 
diagram and a subsequent teleroentgenogram made at a target distance 
of 78 inches (198.12 cm.) for 133 patients suffering from a variety of 
condition. He points out that a comparison of orthodiagrams and tele- 
roentgenograms is difficult because, first, it is impossible to be sure that 
the chest is in exactly the same position at the two examinations ; second, 
the phase of respiration must unquestionably induce variation, and, 
third, the same is true regarding the phase of the cardiac cycle. The 
measurements differed rather consistently, however; in 30 of the 33 
cases the transverse diameter of the heart averaged 6.6 per cent larger 
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in the teleroentgenogram, with a range from O to 16 per cent. More 
striking were the discrepancies found in the measurements of the aorta 
according to the Vaquez-Bordet diameter. In 119 of 124 cases this was 
larger in the teleroentgenogram, varying from 2 to 27 per cent, with 
almost two thirds of this group falling into the range from 6 to 15 
per cent. 

By appropriate observations on a heart model with variation of target 
object and of extreme distance, the author readily substantiated the 
theoretic conclusion that variations in both can cause great distortion 
in the extreme under the conditions of teleroentgenography. At a 78 
inch tube-film distance the majority of the distortion is caused by varia- 
tions in the object-film distance which are conditioned by the conforma- 
tion of the chest. He states: 

The distortion of the heart is not great and is of little practical significance. The 


aorta, however, may be considerably magnified and distorted, especially in deep 
chests in which the object film distance of the descending aorta is increased. 


NEUROSYPHILIS 

Association of Neurosyphilis and Late Syphilis of Skin, Mucous 
Membranes and Bones——Shaw* points out that it is a commonly 
accepted belief that late syphilis of the skin, mucous membranes or 
bones is seldom associated with syphilis of the central nervous system. 
He has studied 165 patients with late syphilis of the skin, mucous mem- 
branes and bones, who were seen between 1932 and 1936. The ages 
of these patients ranged from 20 to 69 years. Seventy (42.4 per cent) 
of the 165 patients had examinations of the cerebrospinal fluid before 
or shortly after treatment was instituted. These 70 patients are compared 
with a control group of 700 patients who were seen at approximatel) 
the same time. Fifteen (21.4 per cent) of the 70 patients with late 
cutaneous or osseous syphilis were found to have syphilis of the central 
nervous system. Seven of these had symptomatic and 8 asymptomatic 
neurosyphilis. Of the control group, 40 per cent were found to have 
syphilis of the central nervous system. Shaw concludes, therefore, that 
the incidence of neurosyphilis in patients with mucocutaneous or osseous 
syphilis is considerably higher than is commonly reported in the liter- 
ature and emphasizes the fact that the cerebrospinal fluid should be 
examined in all patients with benign lesions of late syphilis. 

Relation of Diet to the Occurrence of Ataxia and Degeneration 
the Nervous System of Pigs—In light of the present lack of informa- 
tion concerning the fundamental process responsible in the pathogenesis 


n 
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of tabes dorsalis, the observations of Wintrobe and his collaborators '** 
are of great interest and when extended may prove to be of crucial 
importance. These authors raised 44 pure-bred or cross-bred pigs 
beginning at an average age of 3 weeks on a basal diet containing casein, 
sugar, lard, a mineral mixture, cod liver oil, ascorbic acid and varying 
amounts of yeast. The basic diet was mixed and fed in standard units 


per kilogram of body weight. The authors summarize their results 


as follows: 

When the yeast content of this diet was reduced to a low level or omitted 
entirely, and thiamin, riboflavin or nicotinic acid were furnished separately or in 
various combinations, a condition developed which was characterized by disturbed 
gait and extensive lesions in the nervous system. These lesions were observed in 
each of the 18 animals fed this deficient diet. 

The lesions consisted of degenerative changes in the peripheral nerves, the spinal 
ganglia, the posterior roots, and the dorsal funiculi of the spinal cord. They 
differed in degree but seemed to progress centrally, from the periphery. When these 
lesions were very extensive, changes were seen in some instances in the anterior 
horn cells as well. 

Inanition alone, in the sense that relatively low amounts of carbohydrate, protein 
and fat were furnished, did not seem to be a cause of the degenerative changes 

Less extensive changes were observed in 2 out of 3 pigs receiving the deficient 
diet but supplied with a filtrate factor made from yeast. Even when whole dried 
yeast was furnished in large amounts, however, only 5 out of 12 pigs remained 
entirely free of lesions. 

None of 6 pigs fed whole dessicated liver developed changes referable to the 
nervous system. 

Wheat germ oil alone failed to protect 3 pigs given the deficient diet, but all 
of 5 pigs given yeast or liver in addition to wheat germ oil remained normal. It is 
pointed out that this does not necessarily indicate that two factors are needed to 
protect the nervous system of the pig. 


Pupillary Abnormalities—Ford and his collaborators *** report a 
series of 5 cases which serve to illustrate the pupillary abnormalities 
and the paradoxic movements of the bulb and lid which may be observed 
as the end result of paralysis of the third nerve with regeneration. The 
phenomena which require explanation are (1) loss of elevation and 
depression of the bulb; (2) anomalous adduction of the bulb when 
elevation or depression is attempted; (3) preservation of adduction and 
abduction; (4) lifting of the lid during adduction, convergence and 
attempted elevation and depression; (5) drooping of the lid during 
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abduction, and (6) the pupillary reactions. The pupillary reactions 
fall into three different categories: 1. The pupil remains large and 
fixed, reacting neither to light stimulation nor during convergence. 2. 
The pupil contracts not only during convergence but when other move- 
ments are attempted which require the action of muscles innervated 
by the third nerve ; there is no light reflex, and when the eye is abducted 
the pupil dilates. 3. The pupil behaves as in 2 but also reacts to light: 
in the experience of these authors, the light reflex is always slow and 
of small amplitude. 

The authors feel that these phenomena are most easily explained 
on the basis of misdirection of regenerating nerve fibers which become 
widely distributed among muscles other than those they originally 
innervated. 

With the report of 6 additional cases, Scheie *** calis attention to 
the salient features of Adie’s syndrome with particularly reference to 
the differential diagnosis between this and the Argyli Robertson phe- 
nomenon and from observations relevant to the probable location of 
the disturbance in the production of the tonic pupils. Of extreme 
interest in all of his patients with Adie’s syndrome was the marked 
constriction of the affected pupil after instillation of a 2.5 per cent 
solution of mecholyl chloride (acetylbetamethylcholine hydrochloride). 
The same drug did not cause a reaction in the unaffected pupil or in 
50 normal controls. The cases here reported otherwise were typical, 
so that the author postulates the site of a lesion as being an area of 
partial parasympathetic paralysis peripheral to the ganglion. He again 
emphasizes the importance of distinguishing the Adie syndrome from 
tabes dorsalis with Argyll Robertson pupils and suggests this reaction 
to acetylbetamethylcholine hydrochloride as potentially of great help in 
facilitating the distinction. 

Optic Atrophy—Hausman *** discusses further the occurrence of 
arachnoid adhesions around the chiasm in patients with optic nerve 
atrophy apparently due to syphilis and points out the indications for 
surgical intervention under such circumstances and the benefits in the 
restoration or improvement of vision. He has recently observed 15 
patients with “syphilitic disorders of the optic nerve,” all of whom had 
a history or serologic evidence of syphilis, together with rapid loss of 
vision, frequently terminating in blindness. One patient had papill- 
edema; 1 had secondary atrophy, and the remaining 13 patients had 
primary atrophy of the optic nerve. Five were operated on, and of 
these, 4 had the chiasm explored. Three of the latter patients mani- 
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fested bilateral primary atrophy of the optic nerve, heteronymous visual 
defects or almost total blindness and a normal ventricular system, with- 
ut evidence of internal hydrocephalus. All of these showed adhesions 
around the optic chiasm and nerve at operation. After the removal of 
adhesions, the vision improved in all and became normal in 1. One 
patient had suffered a progressive loss of vision for three years, appar- 
ently consequent to bilateral papilledema. The visual fields showed 
irregular concentric constriction, and there was bilateral secondary 
atrophy of the optic nerve. An encephalogram revealed internal hydro 
cephalus. Operation was performed at the patient’s request; no 
adhesions were revealed around the chiasm. One patient presented 
concentric constriction of the visual fields, enlargement of the blind- 
spots and bilateral papilledema, with normal spinal fluid and a normal 
ventriculogram. At postmortem examination she was found to have 
plastic syphilitic meningitis around the optic chiasm and a small gumma 


of the right parietal lobe. 

Hausman feels that the series is much too small on which to base 
sweeping conclusions but suggests the urgent necessity for consider- 
ing the presence of optochiasmatic arachnoiditis in all patients who 
present the clinical syndrome exhibited by his 3 successfully treated 
patients. 

Sutherland-Campbell *°° presents a detailed discussion of the treat- 
ment of primary optic nerve atrophy, with particular reference to the 
evidence which has accumulated pro and con the use of tryparsamide 
in the treatment of this condition. After weighing the available evi- 
dence, he concludes : 


Whatever measures are eventually adopted in the treatment of primary atrophy 
of the optic nerve, I believe that tryparsamide stands condemned, as in the available 
literature but 7 reports, with a relatively small total number of cases, are con- 
cerned with the treatment of primary atrophy of the optic nerve with tryparsamide 
without damage to the optic system; and in the discussion of one of the reports, a 
case was included in which the patient seemed to have been adversely affected by 
the tryparsamide. Only 3 of the reports indicate there was improved vision in a 
tew cases. In practically all other reports covering the greater preponderance of 
cases, the harmful effect of tryparsamide in the presence of primary atrophy of 
the optic nerve is contended and maintained, and it appears that the considered 
opinion of the majority indicates that the use of tryparsamide in the relatively few 
cases of tabes or of paresis of the tabetic type in which primary atrophy of 
the optic nerve occurs is not justified in the light of its dangerous potentialities. 


Charcot Joint.—Distinguishing between the atrophic and the hyper- 
trophic form of Charcot’s hip joint, Conley and Miller **’ feel that the 
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former is probably not nearly so uncommon as it has been thought 
the past, since they observed 5 instances of the condition in a larg 
hospital service over a two year period. Surgical intervention was 
no assistance in the 1 case in which such treatment was tried and js 
not advised except in certain isolated cases in which this condition js 
diagnosed early. The prognosis for recovery, as well as for function 
of the joint, is poor. 

The incidence; symptoms; physical findings; results of neurologic, 
serologic and roentgenologic examination, and treatment of tabeti 
arthropathy are analyzed on the basis of 58 cases by Pomeranz and 
Rothberg.’** They state: 

In the series reported the largest number of cases occurred in the fifth and 
sixth decades, chiefly in white males. Two instances of this disease in colors 
females are included. 

The knee joint was affected in many cases (38.5 per cent). Multiple involve- 
ment occurred in 19 cases and, of these, there were 12 instances of bilateral diseas: 

Careful roentgenographic examination affords the most reliable means for 
diagnosis and frequently reveals an unsuspected neuro-arthropathy. 

In tabetic arthropathy the neurologic examination is more frequently positiy: 
than the serologic tests and is therefore a more accurate guide in diagnosis. In 
the absence of clinical tabes the diagnosis of tabetic arthropathy depends upon the 
roentgenographic and serologic findings. 

Pain is usually present in tabetic arthropathy and disappears late in the disease. 

In our series the blood Wassermann test was positive in 48 per cent of the cases 
and the spinal fluid abnormal in 43 per cent of the cases. The serologic tests were 
positive in 50 per cent of the patients with neurologic evidence of tabes. 

Much has been written regarding the value of fusion or stabilizing operations 
in this disease, but the end results, in our experience, hardly justify such optimistic 
claims. 


Tabes Dorsalis——Stein and Wortis**® have previously described 
the significance of the sensory dissociation and delay in pain perception 
which are associated with the peripheral neuropathy of chronic alcohol- 
ism. They believe a similar sensory dissociation, delay in pain percep- 
tion and dysesthesia are also noted in cases of tabes dorsalis. The 
phenomenon, they think, are not clinically well recognized and their 
physiologic significance is not widely understood. Their explanation 
for the delayed pain sense is as follows: The peripheral nerve is com- 
posed of groups of fibers which differ in their fundamental character- 
istics. Touch, position and vibratory sensory impulses are carried by 
one group of fibers which are myelinated, are relatively large in 
diameter and transmit impulses at high speed to the posterior columns 
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linated fibers, which transmit the impulse at high speed, and partly by 
nonmyelinated fibers, which transmit the impulse at slow speed, to 
the spinothalamic tracts. This delayed response may be elicited either 
by pinprick or by stimulation of the sole of the foot. 

' The authors examined 18 patients with tabes dorsalis who had 


Pain impulses are transmitted by two sets of fibers, partly by large mye- 


sensory dissociation and dysesthesia. In 11 of these patients the dys- 
esthetic response was delayed, and in each of these there was marked 
delay in pain perception. 

Hyndman and Jarvis *® report the result of chordotomy performed 
at the level of the second or third thoracic segment on 8 patients 
because of intractable gastric crises. In all, pain and vomiting were 
relieved. Although loss of sexual function was permanent and reten- 
tion of urine and Occasional motor weakness were transient, they con- 
sider that the benefits from this operation outweigh its disadvantages. 
They believe that previous attempts at chordotomy have often been 
unsuccessful partly because the operation was carried out at too low 
a level and partly because section of the cord was too shallow. 

Dementia Paralytica—Herman and Rosenblum call attention 
to the fact that although dementia paralytica is commonly considered a 
chronic disease with an insidious onset, it may have an acute onset 
with a rapidly fatal termination. They point out that the initial symp- 
toms of the acute onset may be delirium, convulsive seizures, catatonic 
phenomena or an acute confusional state. The type which begins with 
delirium usually runs a fulminating course, whereas the other three 
types may either behave likewise or in turn progress into a chronic form 

In the chronic forms the authors note that meningoencephalitic 
changes are more marked in the frontal, parietal and temporal lobes, 
whereas in the acute forms all cells of the cortex show variable degrees 
of involvement. They suggest that the -acute symptoms occurring in 
dementia paralytica may be due to the marked vascular reaction, as 
shown by the intense perivascular infiltration, and point out that under 
such circumstances an emergency exists and immediate treatment is 
imperative. 

Since the introduction of fever treatment for dementia paralytica 
about 2,000 articles have appeared on this subject. In the majority 
it is almost impossible to determine the exact mental status of the 
patients before treatment was instituted. In only a few papers have 
the prognosis and the ultimate results of treatment been related to the 
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age of the patient, the duration of the disease and the type of psychosis. 
Greenhill and Yorshis *** have attempted to devise a working plan + 
formulate prognosis and have tried to determine why in some instances 
response to therapy is poor. They studied 100 patients with dementia 
paralytica admitted to the Worcester State Hospital, Worcester, Mass., 
between 1925 and 1938. They summarize as follows: 


1. One hundred cases of dementia paralytica treated at the Worcester Stat: 
Hospital between the years 1925-1938 were studied to determine criteria useful in 
the prognosis. An inquiry into the cause of failure of one-half to two-thirds of 
paretics to undergo remission under pyretotherapy was also undertaken. 

2. These patients were treated by one of four methods: malaria, standard 
diathermy, modified diathermy and tryparsamide. Thirty-three per cent of the 
total group underwent remission. 

3. The following criteria are found to be of value in the determination of the 
prognosis; age of the patient, duration of the paretic process, previous therapy, 
extent of neurological dysfunction, history of epileptiform seizures, degree of 
defects in sensorium, tendency toward spontaneous remission, type of psycho- 
pathology exhibited, and degree of adjustment of the preparetic personality [Family 
history, mental endowment, educational level, work adjustment, economic status, 
psychosexual adjustment, alcoholism, court record and personality traits]. 

4. Most important prognostic criterion is the degree of adjustment in the 
preparetic personality. All of the patients with well-integrated personalities prior 
to the onset of dementia paralytica underwent remission no matter what type of 
therapy they were given. Only three out of 63 patients with poorly adjusted 
personalities experienced remission. 

5. Of the other criteria, the most significant are the extent of neurological dys- 
function, degree of defect in sensorium and type of psychopathology. Patients in 
the delirious, apathetic and agitated groups had the best prognosis, those in the 
demented and schizophreniform the worst. 

6. There is found to be a strong correlation between the degree of adjustment 
in the preparetic personality and the other prognostic criteria. Well integrated 
individuals tended to have milder neurological and sensorium defects, slower 
progress of symptomatology before therapy, and a tendency to spontaneous remission 
as well as a better prognosis. 


Treatment of Neurosyphilis—Boeters ?® briefly reviews the recent 
literature on the treatment of dementia paralytica. This contribution is 
noteworthy chiefly for an extensive bibliography. 

Ewalt and Ebaugh *** have undertaken the long term comparative 
evaluation of artificially induced fever by mechanical means and inocula- 
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tion malaria by the only method which offers any prospect of giving 
a definitive comparison, i. e., the unselected assignment of alternate 
patients to one or the other method of treatment. They present the 
results of a five year study of 232 patients with dementia paralytica, 
half of whom have been treated with artificial fever and the remainder 
with inoculation malaria. The follow-up treatment was as nearly iden- 
tical as could be gained in the face of the vagaries of clinical practice. 
The authors summarize their results as follows: 


The method of therapy with artificial fever has been safer and has been 
productive of better results. The importance of follow-up care is emphasized. 
Improvement in the care of patients during malaria therapy and more attention 
to follow-up medication has improved the results of malaria therapy in our clinic, 
though these results still remain inferior to the results obtained with artificial 
fever therapy. 

Patients with physical contraindications to therapeutic malaria may in many 
instances be safely treated with artificial fever therapy. Either method is reason- 
ably efficient if properly managed and if general follow-up treatment and care are 
adequate. 

The serologic responses roughly parallel the clinical results in the two series. 
Careful, periodic, clinical reéxamination offers the best guide for therapy and gives 
the most reliable data for evaluation of results. 


The Cooperative Clinical Group '** have analyzed the records of 
patients with dementia paralytica treated with malaria or artificial fever 
and summarize their observations as follows: 


This study evaluates the clinical and serologic results obtained in paresis with 
artificial fever as compared with malarial therapy. There were 1,100 patients treated 
with malaria and 320 treated with artificial fever. Throughout the study the data 
are presented in terms of degree of involvement of paresis on beginning fever 
therapy. Patients with “mild paresis” were relatively free of deterioration, and 
their mental symptoms were usually transitory. Patients classified as having 
“intermediate paresis” exhibited symptoms of manic excitement, depression or 
other psychiatric syndromes, in addition to evidence of moderate deterioration 
Patients with “severe paresis” gave evidence of advanced deterioration. 

Clinical results—1. Under either method of fever therapy the earlier in its 
course the paresis was treated, the more favorable were the results of therapy. 

2. The chances of clinical remission in patients with mild paresis were approxi- 
mately 1 out of 2; in patients with intermediate paresis, 1 out of 4; and in 
patients with severe paresis, 1 to 10 out of 100. 

3. Clinical responses to either type of fever therapy were similar in patients 
with mild or intermediate paresis on beginning fever therapy. However, this 
similarity disappeared when treatment was administered to patients with severe 
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paresis. In fact, the remission rates for patients with severe paresis treated and 
observed for the same length of time was 1 out of 100 under malaria, as compared 
with 10 out of 100 under artificial fever. 

5. Approximately 90 percent of the total clinical remissions obtained under 
either method of therapy occurred by the end of the third year of treatment 
observation. The degree of paretic involvement on beginning fever therapy 
influenced the frequency and the speed of expected remissions. Clinical remissions 
were obtained 1 to 2 years earlier in patients with mild paresis than in those with 
intermediate or severe paresis. 

7. Once a complete remission had been obtained, the chances of its being 
maintained under either method of fever therapy were 95 out of 100. In a total of 
17 relapses, 15 occurred within 3 years subsequent to the year of remission. Relapses 
were more frequent in severe paresis than in mild or intermediate. 

Serologic results —1. Reversal rates for originally positive spinal fluid and blood 
reactions increased as the duration of treatment-observation increased. 

4. Blood as well as spinal fluid reversal-rates were at least twice as great with as 
without the use of auxiliary chemotherapy. Among patients not treated with 
auxiliary chemotherapy 42 percent of all spinal fluid reversals subsequently 
relapsed, as contrasted with only 24 percent spinal fluid relapses among patients 
treated with auxiliary chemotherapy. 

5. Two-thirds of all the relapses from spinal fluid reversal occurred within 1 
year following the original reversal. . . 

Relation of clinical to serologic results—1. Reversals of both blood and spinal 
fluids were associated more than twice as frequently with clinical success as with 
clinical failure. However, since clinical success was not accompanied by complete 
reversal (blood and spinal fluids) in 52 percent of cases, it follows that clinical 
success was not necessarily dependent upon serologic reversal. 

2. Reversal of the spinal fluid was more important than reversal of the blood in 
indicating the chances of complete clinical recovery. 

Clinical outcome in terms of duration of intensity of fever —The highest per- 
centage of clinical remissions was obtained in patients treated with an average of 
69 hours’ fever above 101° F. (38.3° C.) of which total fever-time 70 percent was 
at a level above 105° F. (40.6° C.) with a maximum temperature of 106.9° F. 
(41.6° C.). Equally good results were obtained in patients treated with an average 
of 44 hours of fever above 101° F. (38.3° C.) of which total time 57 percent was 
above 106° F. (41.0° C.) with a maximum temperature of 107° F. (41.7° C.). 
We are of the opinion that fever administered at levels above 106.5° F. (41.4° C.) 
is hazardous. 


Unfortunately, much of the value of this article, especially in a com- 
parison of patients with so-called “severe” dementia paralytica, is lost 
because of failure to take into account the all-important factor of dura- 
tion of symptoms of the disease before the institution of one or another 
type of fever therapy. 

Gerstmann,'® who worked for many years with Wagner-Jauregg, 
briefly discusses the indications for fever therapy in syphilis of the central 
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vous system. He divides his neurosyphilitic patients into two groups: 
those with interstitial or meningovascular disease, primarily involving 

esodermal tissue, and those with parenchymatous disease, primarily 
nvolving ectodermal tissue. It is his opinion that fever therapy should 
be more or less limited to cases in which the ectodermal tissue is primarily 
involved and that of the various forms of fever therapy, malaria seems 
to be the most effective. 

Kawamura and Ueda'* propose the utilization of tsutsugamushi 
fever as a therapeutic measure in cases of dementia paralytica. Altogether 
113 patients have been inoculated with a relatively avirulent strain of the 
rickettsias originally isolated from the Pescadores Islands and maintained 
through rabbit passage. All inoculations were successful, and there were 
no fatalities due to treatment. The course of the disease when thus 
induced was apparently benign. From the data presented, therapeutic 
efficacy cannot be evaluated. Apparently only 41 of the inoculated 
persons had dementia paralytica, some of whom also received malaria 
therapy. In all cases the observation period was short. 

Kecause of inability to secure repeatedly high temperatures and 
because of the reactions accompanying the use of whole typhoid vaccine, 
Kulchar and Card *** have attempted to use a vaccine prepared from the 
flagella of typhoid bacillus (H antigen). The authors treated 118 
patients with this antigen. They summarize by stating: 

The use of the typhoid flagellar (H) antigen for the induction of fever pro- 
vides a method that has a number of advantages. The fever can be produced 
carefully controlled, and terminated as desired. The relatively slight amount of 
constitutional reaction accompanying the fever makes the method applicable with 
safety to many patients who are unable to receive other forms of fever therapy. 
The symptomatic and serologic improvement obtained compares favorably with the 
results obtained with other forms of fever therapy. 


Malaria Inoculata~—Mayne and Young,’ in a general article on the 
technic of induced malaria, discuss the transferring of the infection, 
selection of donors, drawing and preserving of blood, inoculation of 
patients, prepatent and incubation periods, number of paroxysms, 
termination of infection and contraindications to malarial therapy. 

Of interest in regard to transfer of infection is the following material : 


1. In order to overcome the difficulty of shipping infected mosquitoes 
the authors under aseptic conditions removed and put in sterile sodium 
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citrate solution the salivary glands of mosquitoes. Sporozoites thus 
prepared have remained infective for at least twenty-six days. Such 
material was at one time shipped to England and still remained infectivy: 
The suspended sporozoite material is injected in the same manner as 
infected blood. 

2. Blood to be used for injection at a later date is citrated and 
immediately put up in 5 cc. vials. The vials are stored in a refrigerator 
at 40 F., and, according to the authors, the blood will remain infectious 
for a maximum of fourteen days. This is especially true if there are 
numerous parasites present in the blood. 

Young and his collaborators **° were able to effect a change in the 
time of day at which segmenter peaks and temperature elevations 
occurred by modifying the external environment of the host. If, for 
example, the segmenter peaks and the temperature elevation occurred 
at about 9 a. m., reversal of the daily routine of the patient, so that he 
remained awake, eating and walking about the ward at night, resulted 
in occurrence of the malarial paroxysms about 9 p. m. 

Young and his associates ** report the following results of observa- 
tions made on a total of 420 quartan malarial paroxysms which occurred 
in Negro patients with dementia paralytica : 

Only 102 (24 per cent) of these paroxysms were accompanied by chills. 

The average measurements for the total 420 paroxysms were: fever-peak, 
104.1° F.; time from 100° F. to fever-peak, 4 hours, 35 minutes; time from 


fever-peak to the end of the fever, 6 hours, 13 minutes. 
The durations of the temperature of 100° F. and above averaged 10 hours, 


48 minutes. ° 
The chill seemed to exert a definite influence on the character of the paroxysm 


When a chill occurred, the duration of the fever was shorter (1 hour, 16 minutes) 
due mainly to a shortening of the period when the temperature was rising and 
the maximal temperature was significantly higher (4.3 standard deviations) than 
in paroxysms without chills. The greatest proportionate increase in temperature 
occurred during the chilling period. 


For some time it has been the hope of those using therapeutic malaria 
to obtain a drug that when necessary could be used to interrupt tempo- 
rarily the malarial paroxysms. Brunsting and Love ‘** and Cole and 
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his co-workers,’** the two groups apparently working independently, 
have almost simultaneously described the use of thio-bismol for this 
purpose. By injecting 0.1 to 0.2 Gm. of the drug intramuscularly, fever 
may be interrupted for several days. Frequently a tertian infection which 
has been running a quotidian course reverts to a true tertian cycle. It is 
emphasized that thio-bismol is not a substitute for quinine in the final 
termination of malaria, since parasites continue to remain in the blood 
after the drug has been given. These contributions are of the utmost 
practical importance to all physicians engaged in: the therapy of neuro- 
syphilis. 

In the course of a symposium on the problems presented by spontane- 
ously occurring malaria, Clark *** reviewed the recent research on drug 
prophylaxis and treatment and came to conclusions which are of interest 
to those who use inoculation malaria as a therapeutic measure, as well 
as to those who must deal with the spontaneously occurring disease. 
He states: 

Quinine is still our most important drug because of its clinical effectiveness 
and almost complete safety coupled with the years’ widespread knowledge of its 


use and dosage. “Atabrin” is the drug of choice where expense need not be con- 
sidered and where some form of supervision of treatment can be placed in effect. 


SYPHILIS AND PREGNANCY 


Speiser **® discusses at some length the diagnosis of syphilis during 
pregnancy, the effect of pregnancy on syphilis, the effect of syphilis 
on pregnancy, the treatment, the results of treatment and the diagnosis of 
syphilis in the newborn. From the standpoint of the first factor, the 
author studied 632 cases and concluded, so far as the history was con- 
cerned, that the only reliable bit of information is that of previous anti- 
syphilitic treatment or the knowledge of a syphilitic offspring. In 99.6 
per cent of the cases the physical examination failed to reveal any mani- 
festations of syphilis. 

Basing their report on examination of the records of 386 women with 
syphilis who were known to have had 453 pregnancies, Dill and his 
collaborators *** present a study of the effects of antenatal antisyphilitic 
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therapy on fetal mortality and on the incidence of congenital syphilis 
They conclude that syphilis need no longer constitute a major cause 
fetal mortality and should not be a frequent disease of the newborn 
These things may be accomplished by treatment of the syphilitic mother 
during pregnancy, and in the authors’ series this effect was greatly 
enhanced by treatment received prior to conception. Likewise, a favora- 
ble outcome for the child was made more likely by early institution of 
treatment for the mother, by the advanced age of the mother’s infection 
and by the fact that she had attained seronegativity. 

There was in this series no indication of the association of a definite 
fetal mortality rate with adequate antepatal therapy. The incidence of 
toxemia of pregnancy and of hydatidiform mole was definitely greater in 
women with syphilis than in the nonsyphilitic women in the same service. 
The authors offer no explanation for this but point out that it is 
apparently not a treatment effect, since toxemia of pregnancy seems 
peculiarly likely to develop in a syphilitic woman, treated or untreated. 

On the other hand, Peckham,'™ in a careful statistical study of 13,742 
consecutive deliveries at the Johns Hopkins Hospital, shows that the 
incidence of toxemia of pregnancy was actually somewhat lower among 
1,302 syphilitic women than among 12,440 nonsyphilitic patients and 
that antisyphilitic treatment did not increase its incidence. 

In reviewing the incidence of syphilis in the Duke Hospital, Durham, 
N. C., Moseley and his collaborators ** found, in common with other 
investigators, that more full term live births occurred in the group of 
syphilitic mothers who received some antisyphilitic treatment, even if 
given late in pregnancy and in inadequate amounts, than in the group of 
syphilitic women who had received no treatment or who had _ been 
inadequately treated prior to pregnancy. 


CONGENITAL SYPHILIS 


Diagnosis —Ingraham and his collaborators ‘*® present a five year 
follow-up study of 230 offspring of syphilitic mothers for the purpose 
of determining the accuracy of the diagnostic methods employed for the 
detection of infantile congenital syphil's in the light of recent advances 
in serologic and roentgenographic interpretation. Approximately one 
third of the syphilitic group were known to have died, as compared with 
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of Toxemia of Pregnancy, Am. J. Syph., Gonor. & Ven. Dis. 25:280, 1941. 

178. Moseley, V.; Callaway, J. L., and Sharpe, J. S.: A Study of the Incidence 
of Syphilis in Pregnant Women and Some Results of Therapy, Am. J. Obst. & 
Gynec. 39:990 (June) 1940. 

179. Ingraham, N. R., Jr.; Shaffer, B.; Spence, B. E., and Gordon, J. H 
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ne tenth of the nonsyphilitic group, but the authors found it possible to 
reexamine approximately 70 per cent of the remaining living children 
iter four to five years. 


It is considered significant that no infant was discovered in whom serologic 
tests and the roentgenographic procedures employed had not been able to establish 
the diagnosis of syphilis in infancy, if it was present. 

The spontaneous remission of clinical symptoms and the disappearance of lab- 

oratory evidence of the disease after comparatively little or, at times, no anti- 
syphilitic treatment may be a relatively frequent occurrence among the syphilitic 
infants who survive the first few months of their disease. Hyperpyrexia from 
an intercurrent infection may be one of the factors which bring about this apparent 
‘cure.” 
Recent advances in the knowledge of interpreting the roentgenogram of the 
long bones in infancy have greatly increased the value of the procedure as a 
diagnostic aid for congenital syphilis. Misinterpretation of the roentgenogram, 
which introduced errors as great as 12 per cent five years ago, is becoming 
uncommon, largely through a better understanding of (1) the occurrence of rather 
wide variations in normal metaphysial densities, (2) the effect of prepartal treat- 
ment of the mother, with heavy metals in producing opaque shadows in the shafts 
of the infant's bones and (3) the importance of differentiating the early osteo- 
chondritic and periosteal changes developing in the malnourished rachitic infant 
of 2 to 3 months of age. Other causes of diagnostic error have been infrequent 
in our experience. 

Significant roentgenographic changes as a result of syphilis in an infant with 
negative serologic reactions of the blood are likewise unusual. 

It is suggested that the use of the roentgenogram as a subsidiary diagnostic 

aid will be found of greatest value when it is reserved for the study of those 
infants in whom a recent infection of the mother or grossly insufficient amounts 
of prepartal treatment render the presence of the disease in the offspring most 
likely. 
The quantitative titered Wassermann test seems to have its greatest value in 
detecting nonsyphilitic infants with positive serologic reactions at birth. In the 
present series 74 per cent of the infants presenting positive serologic reactions 
during the immediate neonatal period (up to fourteen days postnatally) apparently 
did not have syphilis. 

The detection of the syphilitic infant by the use of the quantitative titered 
Wassermann test alone is complicated by the facts that, first, the birth of a syphi- 
litic infant in whom the serum reagin titer is significantly greater than that of 
the mother is apparently an infrequent occurrence; second, the syphilitic as well 
as the nonsyphilitic infant may occasionally exhibit initially a decreasing titer, and 
third, a significant rise in the serum reagin content may not occur for from four 
to eight weeks postnatally. 

The most accurate diagnosis of infantile congenital syphilis would still seem 
to call for a close coordination in the interpretation of serologic reactions of the 


blood and roentgenographic changes. 

What Ingraham and associates suggest may represent the relatively 
frequent spontaneous cure of congenital syphilis in his series seems to 
us equally likely to represent erroneous diagnoses of congenital syph- 
ilis in normal infants by the now discarded standards in vogue when 


the infants in question are born. 
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Evans,**° working at the Childrens Hospital, Detroit, discusses 
some of the problems which have come to his attention in the study of 
routine roentgenograms of the long bones of premature infants and 
infants in whom syphilis was suspected. He points out that in some 
instances there may be normal bones on roentgenologic examination 
of a definitely syphilitic child, roentgenologic changes appearing subse- 
quently, and that in other instances changes due to nutrition and growth 
may closely simulate syphilitic lesions. 

Senear *** reviews and discusses briefly the more important papers 
devoted to the diagnosis of congenital syphilis in infancy which have 
appeared in recent years. 

Interstitial Keratitis—In an excellent article, Klauder and Van- 
doren *** have analyzed the results of treatment of 532 patients with 
interstitial keratitis. The authors’ summary and conclusions cannot be 
improved : 


Summary and Conclusions—A report is made of an analysis of 532 patients 
who were treated or observed for at least 1 year. 

Seventy-three per cent of the patients were white, 27 per cent were Negroes 
Sixty per cent were females. The median age at onset was 12 years for females, 
and 13 years for males. 

Thirty per cent of patients with inactive interstitial keratitis previously treated 
had a negative serologic reaction of the blood; 2.5 per cent of patients with active 
interstitial keratitis who were untreated had a negative reaction. 

In 532 patients other syphilitic manifestations were incident in varying degrees, 
as follows: Hutchinsonian teeth, 40 per cent; bone and joint involvement, 35 per 
cent; labyrinthine disease, 10 per cent; chorioretinitis, 8 per cent; neurosyphilis 
(symptomatic and asymptomatic), 8 per cent; paresis and taboparesis, 0.4 per cent. 

In 42 per cent of patients both eyes were involved either simultaneously or 
within 1 month of each other. The percentage with second eye involvement 
increased slowly to the tenth year. At this time the second eye had become 
involved in 79 per cent. 

The effect of different schemes of treatment on final visual acuity, with or 
without refraction, was graphically represented. Different schemes of treatment 
comprised routine (more than 20 injections of an arsenical or less than 20 injec- 
tions in conjunction with a heavy metal), routine with iodides, routine with fever 
(malaria, mechanical fever therapy, or vaccines intravenously), and routine with 
iodides and fever. Treatment was also classified as continuous, intermittent, and 
irregular. 

It appeared that treatment administered in the inactive stage of interstitial 
keratitis was of limited value in improving visual acuity. 

The importance of employing at least 20 injections of an arsenical in the active 
stage of the disease was emphasized. Arsphenamine and neoarsphenamine obtained 
approximately the same results. 


180. Evans, W. A., Jr.: Syphilis of Bones in Infancy: Possible Errors in 
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Age, Illinois M. J. 78:448 (Nov.) 1940. 
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The administration of iodides unfavorably influenced final visual acuity in both 
active and inactive interstitial keratitis. 

The superiority of one plan of treatment over another involved an increase in 
the proportion of patients with excellent vision following treatment and not a 
decrease in the proportion whose sight remained poor. 

Routine therapy supplemented with fever therapy was superior to other forms 
of treatment in preventing relapse. Of 55 patients thus treated only one had a 
relapse. Relapses after other types of treatment ranged from 13 to 18 per cent. 
Relapse was more frequent in patients treated with less than 20 injections of an 
arsenical than in patients treated with more than 20 injections. 

Continuous treatment was superior to intermittent or irregular treatment only 
insofar as concerned final visual acuity of the poorer eye, and in causing less poor 
visual acuity or blindness. 

Best results were obtained in patients with active interstitial keratitis who 
were treated with an arsenical combined with the use of a heavy metal and fever 
therapy. This treatment resulted in the following final visual acuity (total eyes) : 
Excellent (20/30 to 20/20), 51 per cent; good (20/50 to 20/40), 17 per cent; 
fair (20/200 to 20/70), 22 per cent; poor (less than 20/200) and blind, 10 per cent. 
This compares with the visual acuity (total eyes) of untreated patients (control 
group) as follows: Excellent, 24 per cent; good 27 per cent; fair, 37 per cent; 
poor and blind, 12 per cent. 


In the course of a general review of the etiologic role played by 
riboflavin deficiency in various types of ocular disease, Johnson and 
Eckardt #** have been unsuccessful in treating syphilitic interstitial 
keratitis with riboflavin. The authors emphasize the following points: 

Interstitial keratitis with “fine interlacing and anastomosing vessels located just 
beneath the epithelium” and with “the posterior membrane covered with a fine 
vascular plexus” represents a type of corneal disease with which we are not 
familiar, and a dietary deficiency may coexist. For this type of pathologic process, 
the improvement following the use of riboflavin is reported as very promising. 


Heart Disease in Congenital Syphilis—Koons and Kissane '** have 
reviewed the worthwhile articles pertaining to the incidence of heart 
disease in children with congenital syphilis and have studied the problem 
in two respects. They examined a group of 100 congenitally syphilitic 
children between the ages of 2 and 10 years; of these, only 1 child had 
heart disease (rheumatic mitral stenosis). Conversely, of 334 children 
with known heart disease, only 1 had congenital syphilis. They agree, 
therefore, that the heart and great vessels are rarely if ever affected by 
congenital syphilis. 

Intelligence and Congenital Syphilis —Jenkins, Brown and Cisler *** 
have reviewed the literature relating to the association of feebleminded- 
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ness and congenital syphilis. They examined 141 feebleminded childre: 
and their conclusions are in agreement with those of Lurie and hi, 
co-workers,“ who examined 1,850 children presenting behavic 
problems. Both groups of investigators conclude that congenital syphilis 
does not contribute to feeblemindedness unless the central nervous system 
is involved, usually by juvenile dementia paralytic.a 

Hereditary Ectodermal Dysplasia of the Anhidrotic Type. 
Kaalund-Jgrgensen and Christensen *** find, after reviewing the liter- 
ature pertaining to hereditary ectodermal dysplasia of the anhidrotic type. 
that in addition to the numerous cases reported from India, there ar 
58 indubitable cases reported from the European countries; to these th« 
authors add detailed reports of the cases of 2 brothers who presented 
typical instances of the syndrome. Sunderman *** also reports 3 addi- 
tional cases occurring in one family. Both reports describe the salient 
features of the disease as follows: the absence of sweat glands and at 
times of lacrimal glands; the growth of scanty, fine, lanugo type of hair. 
and the total absence or incomplete development of teeth. 

In discussing the etiology of the condition, the authors bring out 
that the characteristic appearance—the saddle nose, purulent rhinitis and 
conical incisors (though entirely different from the typical Hutchinson 
teeth) might suggest congenital syphilis, and several patients have in 
fact been mistakenly treated under that diagnosis. The condition has 
nothing whatever to do with that disease, however, and in none of the 
reported cases has there been evidence on which to base a diagnosis of 
syphilis. 

SYPHILIS AND OTHER DISEASES 

Syphilis and Diabetes——in view of the suggestions which have been 
made from time to time regarding syphilis as an etiologic factor in 
diabetes, McDaniel, Marks and Joslin '® state: 

A careful study of 258 patients with diabetes and with syphilis from a total 
of 15,095 patients with diabetes has been presented. All have met specific criteria 


for diagnosis. 

A review of cases presented in the literature as instances of diabetes due t 
syphilis shows that practically all of them fail to satisfy the criteria we have set 
as being essential for proof of this relationship. 


186. Lurie, L. A.; Greenebaum, J. V., and Brandes, E. B.: Syphilis as Factor 
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The chief factors in the causation of diabetes (positive heredity history of 
iabetes, the state of being overweight and the age at onset of diabetes) have 
heen shown to be the same for diabetic patients with syphilis as for diabetic 
natients without syphilis. 

If “syphilitic diabetes” occurs, theoretically it would most likely be a late 
manifestation of syphilis occurring in older persons, except in patients with con- 
genital syphilis, in whom diabetes is uncommon. 

Part of the evidence against the relationship of the two diseases is the fact 
that there is a marked difference between the sexes in the duration of syphilis 
before the onset of diabetes. 

A diabetic patient with syphilis may be given antisyphilitic treatment with the 
same considerations given to any patient concerning the plan of treatment. 

To be certain that antisyphilitic treatment has improved or cured diabetes, a 
case must be followed for years and the condition checked with dextrose tolerance 






















tests. 

In this series of 258 patients there has not been a single instance of cure of 
diabetes brought out by optimum antisyphilitic treatment. 

On the average, a patient with syphilis and diabetes does not appear to have 
any type of diabetes different from that of the usual patient of the same age. 

We have not been able to recognize the characteristics of such a clinical 
entity as “syphilitic diabetes.” 

Williams **° approaches the problem from the clinical and pathologic 
point of view and states: 

In a series of 1,000 proved standardized cases of diabetes mellitus, syphilis 
(active or latent) was demonstrated and treated in 17 instances. This ratio is in 


accord with the experience of other observers and conforms to the incidence of 
the disease in the general population. 


Review of the 4,800 necropsies which have been performed at the 
Strong Memorial Hospital, Rochester, N. Y., failed to reveal a single 
case of syphilitic pancreatitis, excluding congenital syphilis. There is 
no evidence then, either directly or indirectly, for a causal relation 
between syphilis and diabetes. 


190. Williams, J. R.: Syphilis and Diabetes Mellitus: A Critical Study of 
Their Relation to Each Other in One Thousand Cases of Diabetes Mellitus, New 
York State J. Med. 41:252 (Feb. 1) 1941. 








News and Comment 





Fellowships for Research in Nutrition.—Scientific attack on problems of 
the American diet was furthered recently by a series of fellowships established by 
Swift and Company for research in nutrition to aid the federal government in its 
long range national nutrition program. 

The fellowships provide for special research to be undertaken in laboratories 
of universities and medical schools with funds which the company has set aside 
as grants in aid beginning Nov. 1, 1941. The fellowships will be for one year 
but may be renewed if the project warrants. 

Any fundamental study of the nutritive properties of foods or the application 
of such information to improvement of the American diet and heaith will be 
eligible for consideration for a grant, according to Dr. R. C. Newton, vice presi- 
dent in charge of the company’s research laboratories, who will coordinate the 


program. 
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The Roentgen Density of the Cystine Calculus: A Roentgenographic 
and Experimental Study, Including a Comparison with More Com- 
mon Uroliths. By Axel Renander, Chief, Roentgen Department, Centralla- 
sarettet, Vasteras, Sweden. Translated from the Swedish by Catherine 
Djurklou. Acta radiol. supp. XLI. Price, 15 kronor. Pp. 147, with 66 
figures and 22 tables. Stockholm: P. A. Norstedt & Séner, 1941. 


In the general opinion of radiologists and urologists and according to current 
expressions of opinion in textbooks, cystine calculi are difficult to visualize on 
roentgenologic examination. In a review of 37 cases of cystinuria reported in 
Sweden, the author found that the condition in 27 was complicated by the forma- 
tion of calculi. In 18 of the 27 cases a roentgenologic study had been made prior 
to operation, and in 15 of these 18 cases available cystine calculi were examined 
roentgenographically with respect to structure and investigated photometrically 
for the purpose of studying their roentgen density. 

In the 18 cases 13 patients were men and 5 were women. The first symptoms 
of lithiasis usually appeared between the ages of 20 and 25 years, although the 
age at onset varied from 1% to 64 years. As a rule, the patient had stone symp- 
toms for four or five years before a diagnosis of cystinuria was made. The 
lithiasis was bilateral in 4 cases. In 1 case it was observed that new cystine 
calculi up to the size of almonds developed within a period of five months. The 
largest cystine calculus weighed 50.2 Gm. and originated in the bladder. One 
large ureteral stone weighed 40.7 Gm. Large vesical and coral stones were 
observed with remarkable frequency in children. 

As a rule the cystine calculi are nearly pure, having an ash content of less 
than 1 or 2 per cent, but in the vesical calculi layers containing as much as 2 
or 3 per cent are observed. Phosphate stones were found in 2 cases of cystinuria. 
The morphologic structure of cystine calculi was generally more or less granularly 
homogeneous. Sometimes in the periphery there were seen concentric lamellations 
and radiating bands. 

In 15 of the 18 cases the stones gave good shadows in the roentgenograms 
made in vivo. This remark applies to pure cystine stones, as well as to the small 
ones. In 3 cases small stones were not distinguishable in the roentgenograms, 
probably because of overlying intestinal contents and because of their vacuolated 
structure. 

The roentgen density of the cystine calculus increases with the ash content, 
decreases somewhat with the wavelength and drops in air from 3.8 at 50 kilovolts 
to 3.2 at 90 kilovolts. Determination of the roentgen density of the cystine 
calculus in water, employing a secondary diaphragm and intensifying screens and 
in general the same conditions as those which apply in a roentgen practice, gave 
an average value of 2.7, or 30 per cent lower than in air. No real variation in 
the roentgen density of the cystine calculi could be observed at the voltages used 
in practice (50 to 64 kilovolts). 

Photometric examination of other urinary concretions showed a roentgen 
density in air of 1.1 for the uric acid stone, 4.9 for the calcium oxalate stone, 
5.1 for the ammonium magnesium phosphate stone and 7.6 for the calcium diphos- 
phate stone, all in relation to water. A roentgen density in water of 3.2 was 
obtained for the ammonium magnesium phosphate stone and of 5.7 for the calcium 
diphosphate stone. 

While the book is, for the most part, a technical treatise on roentgen and 
photometric density as related to cystine calculi, there is an excellent clinical 
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summary of the 18 case reports, with roentgenograms and photometric charts 

the specimens. Practically, it may be said that even when not mixed with 
inorganic substances the cystine calculus casts a good, and in many cases a dens 
roentgen shadow. In exceptional cases small cystine stones may escape detection 


Cardiac Classics. A Collection of Classic Works on the Heart and Cir- 
culation, with Comprehensive Biographic Accounts of the Authors 
(Fifty-five contributions by 51 authors). Edited by Frederick Willius, 
M.D., Chief of the Section of Cardiology, the Mayo Clinic; Professor of 
Medicine, the Mayo Foundation for Medical Education and Research, the 
Graduate School, the University of Minnesota; and Thomas E. Keys, M.A., 
Reference Librarian, the Mayo Clinic, formerly Carnegie Fellow, the Grad- 
uate Library School, University of Chicago. Price, $10. Pp. 558, witli 
illustrations. St. Louis: C. V. Mosby Company, 1941. 

This volume contains a well chosen collection of the classic contributions to 
medical science on which present day knowledge of heart disease is based. It 
begins most appropriately with Harvey’s “An Anatomical Disquisition on the 
Motion of the Heart and Blood in Animals.” This is just as it should be, for 
with this work of Harvey’s begins the history of the study of heart disease, and 
it is on the foundation furnished by this work that most of the knowledge of 
heart disease is based. There follows a series of fifty-one articles by the men 
who, from Harvey to James B. Herrick, have contributed the most important 
building blocks which go to form the present structure. 

Unlike some personally conducted tours, during which only a glimpse is given 
of the points of interest, in this collection the articles are reprinted in their 
entirety. This adds a great deal to the value of the volume. It has always seemed 
a bit presumptuous for any one to choose for the reader just what should be 
presented to him and what should be omitted in the reproduction of such impor- 
tant earlier writings. 

Each article is accompanied by a historical sketch of the writer. This is 
not the “comprehensive biographic account” stipulated in the title. In most cases 
it is adequate but just barely so. 

And again as in personally conducted tours, it may be said that the reader 
would experience much greater pleasure if he found these works for himself, and 
also, that much of interest has been omitted. But in this tour of the history of 
heart disease, the reader is given access to material, much of which he could find 
only with difficulty, and some of which would be almost inaccessible, especially 
in a translated form. As in tours of historic places, he not only can return again 
and again to points of interest by himself, but he will be stimulated to explore for 
himself the writings of earlier men. Not only will he find a medical literature 
which it is frequently a great pleasure to read because of its diction and its 
wisdom, but he will come to look on his medical grandfathers with a new respect 
and will return to his own work with a “humble and a contrite heart” when he 
reflects how much they accomplished, with so littie in the way of aid from previous 
stores of knowledge and instruments, by observation and by quietly thinking about 
what they had observed. 

This well chosen collection of classic works can be recommended to all who 
are interested in other fields of medicine’ as well as in heart disease. 


Operative Surgery, Including Anesthesia, Pre- and Postoperative Treat- 
ment, Principles of Surgical Technic, Blood Transfusion, and Abdom- 
inal Surgery. Edited by Frederic W. Bancroft. Price, $10. Pp. xix + 1,102, 
with illustrations. New York: D. Appleton-Century Company, Inc., 1941. 

Amazingly enough the title of this book is not sufficiently inclusive, because 
in addition to the subjects mentioned there are presented sections on surgery 
of the mouth and of the esophagus. Perhaps the explanation for the inclusion 
of these subjects in a volume the purpose of which “is to present surgical treat- 
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nt of abdominal diseases . . .” lies in their close embryologic relation to 
the gastrointestinal tract. Actually, the book consists of a collection of monographs 
n the subjects already mentioned and on the surgical management of lesions oi 

gastrointestinal tract, the biliary tract, the liver, the pancreas and the spleen 
nd of peritonitis and peritoneal abscesses. One chapter is devoted to the sig- 
iificance of gastroscopy and another to diets for patients operated on for abdom- 
inal conditions. With few exceptions the collaborators who have written these 
various sections are distinguished surgeons well recognized for their contributions 
in these respective fields. 

Whereas a volume of this character obviously contains much informative and 
instructive material, occasional contradictions, important omissions and unnecessary 
repetitions are difficult to avoid and require strict editing and close adherence 
of the contributors to the subject. In this respect the efforts have been rather 
mediocre. Perhaps one of the most obvious examples of the last-named defect 
is the description with illustrations (many of which are the same) of the Nather- 
Ochsner method of drainage of a subdiaphragmatic abscess in three different sec- 
tions (section VIII, pp. 498-502; section XIII, pp. 790-794, and section XVII, 
pp. 957-958). Other defects which are difficult to avoid in this type of book are 
the variations in the methods and caliber of the expositions and the disputable 
importance given certain methods or surgical procedures which may be the respec- 
tive authors’ contributions. Thus, while the anatomic relations of the organs 
concerned are described and illustrated in great detail in some chapters, this phase 
of the subject is completely omitted in others. In the chapter on surgery of the 
spleen the “authors’” method of splenectomy is such a slight modification of 
Wilkie’s method that the necessity of 4 extra pages of description and illustration 
appears incommensurate with its significance. 

Aside from these deficiencies, however, the book is generally satisfactory 
Some of the chapters attain a high standard of excellence. Perhaps the greatest 
value of the book lies in the ready availability of much informative, authoritative 
and practical material. 


Chinese Lessons to Western Medicine. By I. Snapper, M.D., Professor of 
Medicine, Peiping Union Medical College. Price, $5.50. Pp. X + 380, with 
132 illustrations. New York: Interscience Publishers, Inc., 1941. 


This book is particularly interesting because it so well points out how much 
valuable information can be obtained in medicine by applying new methods to 
old problems. 

Clearly the medical clinic at Peiping Union Medical College is as up-to-date 
and modern as can be. The records, roentgenograms, clinical charts, photographs 
and laboratory data in use there prove this and compare favorably in their 
modernity with any in America. On the other hand, the diseases which are 
encountered are mostly as old as China itself, handed on from one generation 
to the next, perhaps modified by superstition, constitutional peculiarities, eating 
habits, education, available food or even by the vicissitudes of war and famine. 

That all these factors have influenced the clinical picture of disease during 
the course of time is strongly suggested by comparing the description of what 
the author has observed there with what most physicians encountered in this 
country in similar fields. Dr. Benjamin Waterhouse had this same thought in 
mind more than a hundred and fifty years ago when he voiced the suspicion that 
any disease appearing in New England might evolve with time into something 
quite different than it had seemed to be in old England. 

Dr. Snapper’s book makes delightful reading for the internist inclined to 
play the philosopher. As one studies it one develops a sense of pride in the 
realization that other things than Standard Oil and Ford cars are helpful to an 
old civilization like that of China and a sense of humility in perceiving that the 
infectious or parasitic diseases, the disorders of the liver, the diseases of the 
cardiovascular and renal systems and the anemias when carefully studied in China 
ill have new lessons for those who practice internal medicine in this country. 
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The 1941 Year Book of Pathology and Immunology. Edited by How 
T. Karsner, M.D., Professor of Pathology, Director of the Institute 
Pathology, Western Reserve University, Cleveland; and Sanford B. Hooker 
M.D., Professor of Immunology, Boston University School of Medicinx 
member of the Evans Memorial for Clinical Research and Preventive Medi 
cine and Immunologist, Massachusetts Memorial Hospitals. Price, $3. P; 
23, with illustrations. Chicago: The Year Book Publishers, Inc., 1941. 


The physician in general practice or the one in some special practice finds 
little time in which to keep up his knowledge of the basic sciences on which 
his daily work is founded and with which it is essential that he shall be con 
versant. This volume is an especially well edited review of the year’s more 
significant advances in pathology and immunology. It is comprehensive but stil! 
concise. It begins with a summary of Dr. Moon’s work on shock, prefaced by 
Dr. Moon himself and included in the chapter on general pathology. The chapter 
on tumor presents a review of recent work on tumors and their genesis and is 
followed by chapters on the various contributions to pathology appearing during 
the year, classified under the different body systems, as renal, cardiovascular, etc. 

The section on immunology includes not only material concerning diseases 
caused by bacteria, viruses and the higher parasites but reviews of chemotherapy, 
anaphylaxis, allergy and the important recent work on blood groups. 

It would be an extraordinary person who could keep up his knowledge of the 
work in these basic fields and, at the same time, keep up with the literature in his 
own field without the aid of some such book. And this particular book can be 
recommended without qualifications. 


Pinel. By Dr. Juan Ramon Beltran. Pp. 64, with 1 illustration. Buenos Aires: 
Privately printed, Ferrari Hnos, 1940. 


Those with an interest in medical history will be glad to become acquainted 
with Dr. Philippe Pinel through this small monograph. Pinel was a distinguished 
pioneer in the field of mental disease and had much to do with reforming the 
care of the mentally ill in France during the early part of the nineteenth century. 
His story is pleasantly told here, and his work is properly fitted into place by 
considering what psychiatry was before his time, how he influenced and reformed 
it and what, essentially, were his philosophy and ideals. 

This reprint gives an attractive idea of how medical history is respected by 
our colleagues in South America. 


Viruskrankheiten des Menschen. By Prof. Dr. Med. E. Haagen. Price, 
10 marks. Pp. 162. Leipzig: Theodor Steinkopff, 1941. 


This booklet, the thirtieth in a series on the practice of medicine, is divided 
into the following eight parts: I. Exanthematous Diseases; II. Vesicular Dis- 
eases; III. Pustular Diseases; IV. Diseases of the Respiratory System; V. Dis- 
eases of the Nervous System; VI. Septicemic Diseases; VII. Diseases of Other 
Location, and VIII. Rickettsial Diseases and Trachoma. 

In this manner, the author succeeds well in covering his field. His clear style 
and many authoritative references make the volume well suited for the student or 
the practitioner who has a good reading knowledge of German. 





